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PREFACE. . 

"^HE Scientific Association of Trinidad was founded in 
January, 1863, " for the cultivation of Scientific Knowledge 
in the West Indies." How far the Association has fulfilled 
its object, may, in some measure, be judged of by its pub^- 
lished 'papers, of which the present volume forms the 
second instalment. From 1863 to 1866 the papers read at 
the meetings were only in part printed, and at irregular 
intervals, in asomewW unconnected form. In 1866 the 
Association determined upon issuing its proceedings in the 
form of a half-yearly journal, eight numbers of which have 
now appeared, forming the first volume of the " Proceed- 
ings," the previous publications having been issued under 
the title of " Transactions." 

The somewhat mixed character of the papers included in 
tbe " Proceedings" has arisen from the desire of the Asso- 
ciation to give an equal place to original communications 
of every kind which may tend to advance tb^ object of its 
foundation. 

Having now existed for upwards of seven years, and 
achieved an amount of success fully equal to the anticipa- 
tions of its founders, and to the circumstances of a West- 
Indian Colony, it may be hoped that the Association will 
not fail of further support, and that it has yet a future 
before it, if not of glory, yet of very considerable useful- 
ness. It is earnestly to be desired, therefore, that all who 
wish well to the objects of the Association will lend their 
help towards its continuance and improvement. 

R. J. L. G. 

June, 1871. 
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Past t.] [Dboembeb 1866. 



Tuesday t iZth Feirua/ry^ 1866- 
The Association met at Mr. H. Guppy's house- 
HoBAOB D^XGFHxoy, Es^., M-A., F.B.A.S.I Presid^t, in 
the Chair. 
The follo^ng donation was announced :— 
" On the Terrestrial and Muviatile Mollusca of Trini- 
dad." By E. J. Lechmere Guppy, Esq. Presented by 
tibie Author. 

Copies of Jtfr, Law's paper on the cultivation of Cacao 
were laid on the table. 
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Tuesday, imh March, 1866. 
The Association met at Mr. Deighton's house. 

Horace Deighton, Esq., M.A., F.E.A.8., Resident, im 
the Chair. 
Specimens of day and other rocks from tha Tramroadi 
Cujtting at San Fernando were exhibited. 



Monday, ^th April, 1866'.. 
The Association met at Mr. Chippy's hoiise, La Falcdse,. 
San Fernando. 

Horace' Deighton, Esq., M.A., F.E.A.S., Presi^Bnt, in. 
the Chair. 
A proposition was made and agreed to, that the members 
should proceed on the following day to examine the borings, 
made for mineral oil and alsQ the great cutting of the Sani 
Fernando Tramroad. 



Tuesday, 22nd May, 1866. 
The Association met at Mr. Deighton's house. 
Horace Deighton, Esq., M.A.9 F.B.A.S., President, in: 
the Chair. 
A discussion ensued on the visit made by the Association 
to the cutting of the San Fernando Tramroad and to the 
works for boring for mineral oil. 

Notice was given of a Special General Meeting, at which 
the following resolutions were to be discussed : — 

1. That each new resident member shall pay an entrance 
fee of £1. 

2. That in addition to the subscription of three dollars 
per annum each member shall be liable to a subscriptiouf 
of one dollar and eighty cents payable when called for by ft. 
Resolution of the Association. 
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3. That in futiQre tLe Minutes of the Meetings and the 
Papers read before the Association shall be printed in a 
Sudf-yearlj form. 



Tuesday, I2th June, 1866. 

^ihe Association met at Mr. Caird's house, Edward-street. 

HoRAOE Deiqhton, Esq., M.A., F.E.A.S., President, in 
thB Chair. 

^itr. liOchMifere Guppy moved the following Resolutions ::— 

1. That the Transactions of the Association be in fiiturd 
published half-yearly. 

2. That in addition to the proceedings of th« Association 
such Transactions may contain Notices and Abstracts of 
Memoirs published elsewhere on scientific subjects of inte- 
rest in the West Indies. 

The Besolutioas were seconded by Mr. Gaird and carried 
unanimously. 

Mr. Lechmere Guppy, F.O.S., exhibited specimens of 
Galena from the lead-mines of Garupano, presented to him 
by Mr. P. E. Andr6> and read extracts from a letter from 
ihe latter g!endeman stating that iAie mineral had been 
analysed at Berlin, and found to contain 8 per cent of silver 
and 1 per cent of nickel. 

Mr. Gaird exhibited specimens of the jaws of the Tinte^ 
rero (Oarcharias vulgaris) and Black-finned Shark (Carcha- 
rias obscurus) showing the difference in the shape of the 
teeth. 

Mr. Lechmere Guppy communicated a notice of papers 
published in the Geological Magazine on the origin of 
Petroleum. 
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Tuesday^ lOthJuly, 1866. 

The Association met at Mr, H. Guppy's house, Laven- 
tille Circular. 

Henet William Caied, Esq., M.A., in the Chair. 
In consequence of the small attendance all business was 
postponed until the next meeting. 



Tuesday f 7th August, 1866. 

The Association met at Mr. Caird's housoi Edward- 
street 

Hkitbt "William Caird, Esq., M.A., in the Chair. 

The following gentlemen were elected Members : — John 
Persse Lambert, Esq., B-A., Queen's Collegiate School ; 
Pierre Emile Andre, Esq., darence-street ; John P^cy, 
Esq., M.D.^ M.B.C.S.L., San Fernando; and Octavius 
Harley, Esq., Queen's-Park. 

Mr. Leehmere Guppy commtmio&ted notices of papers 
respecting Petroleum and Oil-fields. 

Mr. Leehmere Guppy exhibited a copy of Dr. L^otaild's 
jrecenily-published work on the Ornithology of IViaidad ; 
and gave a sketch of the results lurrived at therein as to the 
distlibution of the Birds common to Triiiidad and ela^- 
where. 

The following motion was moted by Mr* Leehmere 
Chippy, seconded by Mr. Caird and carried :— -That this 
Association desire to express to Dr. Leotaud their highest 
admiration of his book just published, entitled, " Oiseaux 
de I'isle de Trinidad," and their warmest hopes that he 
may long be spared to illustrate the natural history of the 
island. The Association fMher wishes to express their 
deep regret at the severe illness of Dr. Leotaud, which has 
so unhappily deprived them oi the pleasure of his presence. 
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The Secretary was desired to communicate the motion to 
Dr. Leotaud. 



Taesdatf, llth September, 1866. 
The Association meft at Mr. Lechmere Ghippy's house, 
St. Ann Eoad. 

HoBAOB Deightok, Esq., M.A., !F.E,A.S., President, in 
the C-hair. 
The Secretary read a letter from Mr. Thomas Law, con- 
Teying his resignation as a Member of the Association. 

The following donation was announced : — " Sugar Mak- 
ing in the West Indies." By Alexander "William Ander- 
son. Presented by the Author. 
. The following communications were read : — 
1. On the Uie of Sulphites in Medicine. 

By the Hon. Ueary Mitchell, M.D., Ph.D. 

Mr« President and Q-entiemen, 

The paper I am about to read is perhaps more 
exclusiTely professional than is usual at the meetings of 
oar Association, and I should not have intiroduced it to 
your attention now, but at the request of a fellow-member 
who seemed to think its subject-matter might interest some 
^f you in a sanitary point of yiew. The remarks will be 
short and deyoid of technical obscurity. They refer to 
the use of alkaline sulphites, both as prophylactic and cu* 
ratiye of those maladies usually termed zymotic, arising, or 
supposed to arise, from peculiar fdrments acting on one or 
more dioments of the blood* Of the nature of these fer- 
ments we know little or nothing except through their re*- 
suit, with which you are all more or less familiar. Ty*- 
pkoBj Typhoid, and Paludal fevers, Small*pox, Scarlet fe- 
ver. Cholera, &c., are some of the well-known features under 
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which zymotic poisonSy wlier6 latent, reveal themselves. 
Their nature, as you are aware, becomes more virulent ac^ 
cording to certcun local accidents of filth, overcrowding, 
deficient nourishment, &c. Over these a^coessories we can 
exercise efficient control to a certain point by sanitaiy re- 
gulations, stringently carried out ; but the essence of the 
maladies escapes our powers of investigation. Although 
fliey may be limited in their ravages by judicious and 
sometimes expensive precautions, they still claim annually 
their holocausts from every rank. 

It would be premature to say that chemistry applied has 
enabled us to get rid o^ or more correctly speaking, to 
neutralise such evil agencies, but I shall attempt shortly to 
show that a great step appears to have been made in this 
direction. So far back as May 1862 a paper was read in 
Dublin on the action of alkaline sulphites, in which it was 
affirmed that ToUi of Milan had not only shown practically 
that they, equally with sulphurous add, possessed the power 
of immediately crushing all fermenting or putrefaction pro- 
cesses in the blood of animals, but that their exhibition in 
large doses was unaccompanied by injurious results. In 
his experiments ToUi showed that when two dogs in equal 
conditions were taken and poisoned by the injection of i 
ounce or larger doses ijito their femoral veins, of pus, pu- 
trid blood, glandered matter, &c., the dog recovered who 
had been protected either by previous or immediately sub- 
sequent dosing with the alkaline sulphites, while the other 
died in a typhoid state. It is unnecessary to enter into 
these experiments farther. In 1863 or 64 Eicci, a Physi- 
cian, practising in Dublin, probably a countryman of ToUi 
brought these facts again before the profession accom- 
panied by three or four remarkable cases of recovery from 
absoiption of animal poisons where the patients were to all 
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sppearance in a helpless typhoid state, like the poor dogs 
who died. I then took the liberty of suggesting to some of 
the planters of the Eastern District a similar treatment both 
prophyiaetio andcuTatiye^ for their mules, which were dying 
apparently of somo blood disease, but probably neither the 
medicine nor the advice were sufi&oiently costly for adoption. 
In May^ last y ecu*, on the arrival of the ^' Newcastle^' with 
ship-fever oa board, the Compounder, who of courso had 
l^een much exposed to whatever influences- generated and 
fed this fever, was taken seriously ill. The Surgeon-Su- 
perintendent had the courage to depart from routine treat- 
ment and dosed the patient Hberally with sulphite of soda^ 
and he recovered without passmg Irhrovgh any stage of 
eonvalescence. It was my fate also, having been much on 
board the ship and in the camp, to contract a similar fever 
which vaaished imder similar treatment, one fact connected 
with whi^, although perhaps m&relj a coincidence, I may 
particularise, viz., that an intense headache disappeared 
within a few minutes after swallowing the first dose of sul- 
phite» The next case to which your attention may be di- 
rected was that of the house-dog», a big fellow of such evil 
antecedents, i^at when he lay kicking out his hindlegs on 
the fourth day of sickness, with frequent dysenteric evacua- 
tions I suspected the agency of strychnine. It was how- 
ever an aggravated case of distemper, which at the time 
was prevalent in the neighbourhood and very generally 
fatal. He was dosed with sulphite in raw beef and in 24 
hoxm was out of all danger. It is unnecessary to pass in 
review the- cats and the children who were alternately me- 
dicated.. Sore throats, which among the latter were com- 
mon enough with the changeable winds so prevalent all 
last year, were arrested at once, as well as intermittents in 
their incipient stage. Two montiiB back after rather pro<< 
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longed exposure to ^un and rain, I felt rather uueomfort> 
able on rising, and after breakfast symptoms of remittent 
fever showed themselves unmistakeably in cold, nausea, vom- 
iting, headache with bounding pulse. Three doses of sulphite 
taken between twelve and two o'clock relieved me from. 
errerj fsbirile symptom, and before 5 p.m., the system was m 
its normal condition. One or two more iUustratioiis and % 
dose the ease £>r the sulphites. A mare ruckling a foal of 
four months, had suffered for more than two y^ars from an 
obstinate cutaneous eruption against which almost every 
external application had been directed uiisucceBsfiKlly from 
the *' Poor Man's Friend" to Pitch Oil ; after a few days' 
exhibition of the Sulphite of Soda, thp emalleir patches 
healed and the larger ones showed great improvement. The 
external treotmei^t however was in this instance ooi^tinued 
and may have caused the amendment. Again, a ge;»tlemaa 
who had suffered for six weeks from an angry boil on the 
calf, was unpleasantly surprised by the very ooxjorngm inci- 
dent of its healiiig being followed by the appearance of 
two or three others ; one of which when shown to me in-' 
volved the whole calf in a £ery flush, hot and b^ to the 
touch, the cutide, over the apex of the boil, was cracked aid 
discharging a little serum, while down to the ankle the 
skin pitted deeply on pressure. Under ^ dram dpsea of 
Aulphite of soda, the skin resumed its normal appears^noe 
in four days, the swelling and its contents having rapidly 
disappeared without any i^irther opening in the skin*. To 
this last case I venture particularly to caU your .att^^tiQa« 
It is the counterpart of one given by Bieci and unmistake- 
ably proves the powers of the alkaline sulphites in arrest- 
ing the deposition of pus from the blood and allpwipg it» 
subaequent absorption and elimination without injury to 
the system. Those of you who have suffered from furun- 
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cular abcess in this climate can appreciate the boon that 
Tollli's discovery holds out in this particular malady. It 
is to be hoped that further experience will c(Mifirm Eicci's 
statement and my own. Before leaving the subject I 
should mention that a gentleman who has used the sulphite 
of soda very extensively during the last six months on his 
Estate, coincides with what has been stated as to its efiicien- 
cy in the ordinary fevers of Indians, but has remarked that 
its exhibition for a prolonged period causes both debUity 
and a tendency to looseness of the bowels. This is a se- 
rious inconvenience when the medicine has to be given for 
weeks together, but it can fortunately be obviated by sub- 
stituting one base for another, and using sulphite of lime or 
the bisulphite, an article now much appHed in Demerara to 
the manufacture of sugar, and prepared there on a large 
scale by Mr. Sidney Lambert , 

In cases of pernicious remittent fever, common enough 
here in some of the swampy districts, the sulphite or bisul- 
phite of ammonia would probably be an invaluable pre- 
scription. It should be remembered that these prepara- 
tions do not stand exposure to the atmosphere, but gradu- 
ally absorb its oxygen and become sulphites, thus losing 
their antizymotic virtue. The mare mentioned above has 
not been cured of her skin disease, but she has been freed 
from worms, and the foal at her feet has been freed from 
them also, apparently through the means of the mother's 
milk. 
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2. Catalogue of the Land and Freshwater MoUusea of 
Trinidad. 

By E. J. Lechmere Ghippy, F.G.9. 

Few of the terrestrial or fluviatile shells of Trinidad 
seem to have been noticed before 1864. Some years pre- 
viously Mr. Theodore Gill visited this island and collected 
the MoIIusca, which were determined by Mr. Bland of 
New York, who, in a paper on the geographical distribu- 
tion of the "West Indian land-shells, gave a list of all the 
terrestrial moUusca, thirteen in number, known &om this 
island. None of these were regarded as peculiar. Two of 
the shells enumerated I have not found in the island, and 
one fPlehoeheilm auris-BciuriJ I have regarded as distinct 
jfrom the species to which it was referred. But I have ob- 
tained nineteen species not mentioned by Mr. Bland, mak- 
ing a total including two freshwater gasteropoda alluded 
to by Mr. Bland of thirty-two species.* 

In 1864 I published in the '^ Annals and Magazine of 
Natural History" an account of some of the new species of 
operculate land and freshwater shells, and in the number 
of the " Annals" for January 1866, 1 gave a list of all the 
species known to me, accompanied by descriptions of a few 
species of inoperculata which were new, and by remarks on 
the Ungual dentition of the species. On this latter part of 
malacology a paper by Mr. Jabez Hogg and myself was 
read to the linnean Socieiy on the 21st June last. 

As ifc is one of the principal objects of this Association to 
place on record whatever is known of the natural produc- 
tions of the island, I make it my duiy in the present com- 
munication to lay before it a list of all the land and fresh- 



* Besides three species of Auriculidcn Included in the present 
catalogue* 
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water mollusca I have found in the island, and which have 
been enumerated and partly described in the memoirs pre- 
▼iously alluded to. In compiling this catalogue it has been 
mj aim to present not merely a dry list of names, but to 
give also such details that tl\^ species may readily be iden- 
tified, even by persons who have little opportunity for the 
determination of shells. Some of the principal synonyms 
imd authorities are also added. 

One of the most obvious distinctions to be noticed 
amongst the terrestrial and fluviatile mollusca is the pre- 
sence or absence of the operculum or shelly plate closing 
the aperture of the shell. As it has been found that the 
presence or absence of this organ is of great importance in 
classification, and indicates very precisely the group to 
which the animal belongs, we shall use that character to 
divide the species into two groups ; and in the second place 
we shall divide each of these groups into two by their 
** station,'' that is, as to whether they inhabit the land or 
the water. We shall thus, leaving out of view the single 
bivalve of the collection, have four main groups to which to 
refer our shells. 

The characters of the genera and species are drawn &om 
the shells as being the part of the organism most accessible 
to observation. The study of the soft parts is of course 
just as necessary to enable us to imderstand the true affini- 
ties of the animals, but where the characters afforded by 
the shell are sufficient for identification they seem to be 
preferable for use in diagnosis. 

The few shells afforded by our island, of which some are 
difficult to be found, can of course give no idea of the im- 
mense number and exquisite beauty and variety of form of 
the terrestrial moUusca of some coimtries, such for example 
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as Jamiuea, San Doxiiingo and Cuba in the West Indies, 
and many parts of the East Indies. For a knowledge of 
these the student must consult collections and the syertema* 
tic works on Conchology. Much in&zxnation xaay howey^ 
he obtained from the teztobgoks, among which I may re* 
commend CSheiau's w«ll and amply illustrated '^ Manuel do 
Co4ohyUolo^e," although in that, work the arreuaig^nent 
and definition of the groupa is not always to be depcsnded 
upon. A. copy of that work may be obtained at an ex- 
tremely moderate price. Woodward's " Manual of the 
Mollusca'* is a work which may be most strongly recom- 
mended as containing much valuable information, its only 
fault being perhaps that its accomxt of many of the minor 
groups proposed by Sjoologists is somewhat limited. . This 
however is not always, a disadvantage tp the beginner. It 
will of course be necessary that the student of Trinidad 
malacology should make himself acquainted with the mol- 
luBca of other coimtri^ in order that he. may imderstand 
the afi^nities and relations of those found in Trinidad^ 

Tb9 Inoperculata form a great group which is composed 
of members obviously closely related ; but the operculate 
division consists of genera not nearly akin, and the circum- 
stance of station is almost their only connecting link. This 
is the case to an extent not acknowledged in any books 
that I have met with ; but that it is a fact my resean^es 
into the lingual dentition has Mly convinced me. Thus 
among the terrestrial operculata (confining our attention to 
those of Trinidad) Adamsiella and Helmna belong to a di- 
vision by no means closely allied to Cyclotus. Among the 
^viatile operculata v^ have three pzinoipal genera,. Xferi- 
Una, Pdkdeiirina, aad Awptdkria, sqarcely more oearfy 
related to each other than almost any three genera, of gas- 
teropoda taken at random. Otto Morch hm p^roeiyed 
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\eliat I demonstrated in 1864, namely that Neritina is re- 
lated to the family Helieinidm among terrestrial operwiata \ 
and in the paper by Mr. Hogg and myself read to the Lin- 
nean Society we have shown that AdamsielUt (possibly with 
all the CydhstomidoBj belongs to the same group. Palmde^^ 
irina seems to be most nearly akin to the group containing 
Melania ; but Skenea, a marine genua must come under the 
same headw 

But fbw other remarks remain £»r me to make. I have 
altered the name Voffinulus Shtmei to VeronieMa kma, be- 
cause the figures and descriptions of the latter seem to be 
most applicable to our Trinidad form. The dimensions of 
the different sheUs are given in millimetres, and they are 
taken from good examples. 

The foUowing are the famifies, aocosding to Woodward's 
arrangement, represented in Trinidad :•«- 

A* Inofsbouijlta. 

.'3 / OncidiadfiB fVeroniMaJ 1 species. 
-§ \ Helicidee fSucdnea^ JBulimuSj BuUrnvhs, jPleheKnlui^ 
g j TornatelliTMy ^enogyra^ CylindreUay JEnnea^ Vertigo^ 

^ \ Stre^ptdM^ Smpui<^Hef VanulusJ 18 species. 

Amphibious — ^Auriculids^ {Mtlampmy FedtpesJ 3 species. 
Fluviatile — Limnseidee fPhnorlia^ FhysaJ 2 species. 

3. Opbecui^axa. 

i^ (Gjclophondsd ^Cyclotmj 2 species. 
^ -g j HeUicirndfls fHelidnaJ 2 species. 
^"^ \ Cydostomidee (AdamaieUa) 1 species. 

^os . i NeretidfiB (Neriiina) 1 species. 

I ^ I PaludinidfiB fAmpullariai Ma/ruaJ 3 species. 

% \ Melaniadse ( FaludestrinaJ 1 species. 
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O. TiAMKTJ.TBKANCHIATA. 

tJnionidee fAHodoHj 1 species. 

i take the present opportunity of acknowledging my 
obligations to Mr. Eobert Swift, of St. Thomas, a gentle- 
nan whose great knowledge of the mollusca of the West 
Indies is well-known^ and whose assistance has been on 
Beveral occasions of the greatest service to me. 

SuBxmoDoit MOLLtrSOA^ 

Class Qastebofoda. 

tFhis class indudes all the Mollusca in which the under 
8ur£iEU^ of the body is formed into a single muscular foot or 
creeping disk. The shell is usually a single spiral tube, as 
in the land-shells. In the slugs the shell is rudimentary 
or quite wanting, and one large subclass (Nudibranchiata) 
of sea-slugs is not Aimished with a shell except in the lar- 
val condition, l^e limpets have a shield-shaped shell, 
and Chiton is provided with one composed of eight imbri- 
cating plates, while the tooth-sheUs fDmtdliumJ are tubu- 
lar and straight or slightly curved. 

Most of the shell-bearing Gasteropoda are fiimished with 
an operculum or lid which closes the aperture of the shell 
when the animal is retracted. In some genera and one 
whole subclass this appendage is wholly wanting. 

Subclass Iitofebculata, 

Shell generally completely covering the animal, or some- 
times rudimentary or wanting. Operculum wanting. 

Animal breathing air ; lingual teeth very numerous, si- 
milar, on a broad dental ribbon.* 



* Cyllndrella (trinitaria) has a loDg and narrow dental membrane 
wilh tew teeth in each row* 
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Order Geopbila. 

Animal teireBtrial, with 4 tentacles, the upper and longer 
pair bearing eyes at their summits. 

YsBOKiOELLA Blaiuville 1817* 

Terrestrial Inoperculata without shells but having a co- 
liaoeous cuirass covering the upper surface of the body and 
separated from- the foot by a fissure or groove. 
Veranicella kevia Ferussac. 

Sloane, Jamaica. 

Ferussae, Mollusques^ t. 7, f. 8, 9. 

Vaginulus Sloanei, Ouppy^ Ann. 8f Mag. Nat. Eist 3 ser. 
vol. 17, p. 47. 

A slug with a narrow smooth dark-grey body common in 
cultivations^ under stones and pieces of wood. Its eggs are 
oval-oblong united in chains of ten or twelve. I am not 
sure whether this species is identical with V. Sloaneito 
which I formerly referred it, or whether it may not be a 
distinct species from either, if these two names really indi- 
cate two species. 

Length about 60 millim^es. 

SuocmfiA Drapamaud 1801. 

Teirestrial Inoperculata with thin imperforate oblong or 
ovate shells having a small spire, a very large oval aper- 
ture and a simple peristome. 

Suecinea ojpproximana Shuttleworth. 

A small oval-oblong thin brownidi horn-colored shell 
found on the ground in damp places in most parts of the 
island. 

^ Length 11 millimetres. 
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BuLnnis SoopoU 1777. 

Terrestrial Inoperculata with, solid oval-oblong shells 
and an entire columella. 

BuUmua ohhnguB Miiller. 
Helix oblonguB MilUer^ Verm. Mist. 11., p. 86, no. 284. 
Bulimus hoemastomns, Seopoli, Bekei. tnsuhr. t. 25, f. 1, 2. 
,f ,1 Zamarcky AninwuK amu FerUbreSf 

t. 6, p. 117, no. 2. 
Bulimus oblongus, Pfeiffery Sdic. 11., p. 21, no. 55. 
„ „ Wood, Ind. Teat Kelix 102.pl. 34, f. 101. 

„ „ If Orhigny^ Voy, Amer. Merid. MoUuB- 

queSf p. 297, pi. 37, f. 1, 2. 

This is the largest of our terrestrial Mollusca. The 
fibell is oyal, of a pinkish color and the peiieitome is thick- 
ened and, when in perfection, of a beautiM rose-color, as 
also is the columella. The animal is remarkable for the 
tentacular appendages of the head which were noticed by 
d'Orbigny in the place aboTe cited. It lays eggs about 25 
millimetres in l^igth haying a white granular calcareous 
shell. 

Found in many parts of the island : abundantly on pieees 
of land allowed to run into bush in the town of Port-of- 
Spain. Its foreign distribution is yeiy wide, ranging over 
a yery great part of the South American continent. 

Height 92 mill., ^ameter 39 mill. 

Bulmusfsehra Miiller. 

Buccinum zebra, Muller, Verm. Hist. 11., p. 138, ne. 381. 
Orthalicus zebra, Pfeiffer^ Helic. IV., p. 588, no. 3. 
Bulimus zebra, d^Orhigny^ MoUmquea de Cuba, 1. 1, p. 174, 
pi. VI., f 9, 10. 
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Bulimus undatus, Brugikre, Bid. des Vers, no. 3S. 

„ „ J' Orhigny^ Vby. Amer. Mirid. MMm- 

fueSf p. 264. 

Bulimus princeps, Sourerly, Conchohgied lUusf. nov 18. 
„ sdczac, Broderip. 

An oblong-conic shell, smaller than the last and deco- 
rated with irregular longitudinal stripes of plum-color and 
fuscous on a yellowish ground. The peristome is simple, 
and of a dark color, nearly black. 

Its distribution both in Trinidad and out of it is nearly 
if not quite as wide as that of B. ollongns. 

Height 51 mill., diameter 31 mill.. 

BuLnffULUB Leach 1814. 

Terrestrial Inoperculata with oblong thin- shells, an acuto' 
peristome often expanded but never thickened, an entire 
columella and an aperture without teeth or plaits. 
BuUmulua .muUi/asciati49 Lamarck. 

BtilimtES mtiltifasoiatuB, Zariiiireh^ Animauxisane Vdlriihre^ff, 
Tol. VI., 2. p. 123, no. 24. 

BttUmi» m^tifasoiatus^ Pfieffwr^ Iteluh IL,p.l08^ no. 2821. 

A shell with a broadly expanded lip atd five chestAut • 
band» on the whorls. It liyeft ia trees and is.foulLd 
throughout the Colony, being perhaps more common at 
Monos Island along with Bulimm zebra than in. any. other 
locality I know of. It. is also focind in: Ckiiana (Drouet>. 
and in several of the Antilles (Bland). 

Height 27 mill., diameter 12 miU. 

Var. imp&rfectus Guppy Ann. & JWLag. Nat. Hist. 3 ser. 
vol. 17, p. 49. . 

This variety, which seems to be confined to the Southeru 
ports of the island, resembles the young of the type-form. 
Its outer Up is not expanded. 
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£uUmulu9 immaeulatus C. B. Adams. 
Bnlimus flavidus Menke. 
„ stramineus (pwrt) Guilding, 

,y immaculatus RB&oe^ Conch, Icon, BuL, 85. 

A shell similar to the last, but distinguished by its yel- 
lowish-white color and the eomplete absence of color-bands. 
It is a very abundant shell in some localities, particularly in 
Bome gardens at Port-of-Spain. It is found also on the tops 
of trees in the forests over a great part of the island. It 
occurs in St. Vincent, Jamcuca, and others of the Antilles, 
and seems to have been confounded by Guilding with hia 
B. stramtnem, which differs in the angle of the spire being 
greater and in oiher particulars. These differences are not 
in my opinion varietal, but probably specific. 
Height 35 millimetres, diameter 13 millimetres. 

Buiimulus aureoIu8 Qnppy. 
Bulimufl aureolus Ghtpptff Ann. Sp Mag, Nat, Ski, 3 ser. 

vol. xvii, p. 49. 
This is a rare species of which I have as yet only found 
a few examples on trees at Savana Ghrande. It is remark-' 
able for the singularly beautiful trannparent yellow color 
of the shell, and the brighter yellow of the mantle of the 
animal. It is a shell of the same general character as the 
last species, and resembles B, siramneus of Guilding. The 
specimens found by me have not occurred with an expand- 
ed lip, but I am not sure when the shell is quite adults 
that it does not in this respect resemble the two foregoing 
species. 
Height 15 millimetres, diameter 7 millimetres. 

Bulimulus fraterculiM F6russac. 
Helix fraterculus, Fir, Prodrome no. 395. 
Bulimus fraterculus, F/eiffer, Selio, II., p. 220, no. 601. 
An oblong-conic thin colorless shell about 0*7 inch in 
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lengtii found amongst decaying wood and leaves. The pe- 
rifitome is simple and straight. 

Beyond the island this species is foimd in Porto Bico and 
the Antilles south of it, and it also occurs in Guiana. 

Height 15 mill., diameter 6 mill. 

Plekooheilus Ghiilding 1828, 

Terrestrial Inoperculata with ovate-fusiform solid shells, 
an expanded and thickened peristome and a callous colu- 
mella with stout plaits or teeth. 

FlekoeheihM auris'Seiuri Quppy. 

Plekooheilus auris-sciuri, Guppy^ Ann* Sf Mag, Nat HiaL 

3 ser. vol. xvii, p. 51.* 

An oblong-oonic solid shell usually spotted or striped 
with reddish-brown or chestnut and having an aperture 
somewhat constricted by the thickened and toothed colu- 
mella and peristome. 

This species is very near to P. glaber^ the name under 
which it is given in Bland's list. That species seems to be 
very variable, and although the examples with which I 
originally compared my shell differed very considerably 
from the Trinidad form, I have since seen other specimens 
from. Brazil which approach our species so closely that there 
might be some difficuliy in separating them. I therefore 
leave it an open question whether these are to be consider- 
ed species or only varieties. The Trinidad shell varies 
Uttle as to size or form ; its coloring being the least con- 
stant point. It is found on trees in many parts of the 
island. 

Height 37 mill., diameter 16 mill. 

TOBNATELUNA Bock 1837. 

Terrestrial Inoperculata with ovate-oblong thin hyaline 
shells, an aperture with parietal plaits or teeth, a simple 
peristome and a truncate columella. 
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Tomatetlina lamellata Potiez & Michaud. 

AcTiatma lamellata, Pot. ^ Mich. Gah MolL I., p. 128, 
t. 11, f. 7, «. 

Achatina lameUata, Pfetffer, Helie, II., p. 272, no. 85. 
„ „ Drouetj MoU. Guy. Frang. p. 70, pi. 2, 

f. 21, 22. 

Leptinaria.antillarum, Shuttlewarfh. 

BuKmus unilamellatus, I^Orbigny^ Foy. Amir. Merid. 
MoU. p. 257. 

An elongate-ovate diaphanona colorless shell with a 
truncate columella, a sbiple peristome, and a lamellar pa- 
^etal tooth or plait. 

This mollusc is viviparous. It lives amongst decaying 
wood. 

Height 13 mill., diameter 6 mill. 

Stenogyba Shuttleworth 1850. 

Tenrestrial Inoperculata with thin turreted hyaline 
shells of many slovrly increasing whorls having a simple 
^aperture and an acute peristome. 

I have on the present occasion included in this genus 
two species, which in my previous memoir I excluded from 
it, taking the truncate columella of Simogyra as the ground 
of that exclusion. But although this character is used as 
a distinction between the genera Bulimus and Achattna, it 
is a question whether we may not be allowed, at least pro- 
visionally, to consider this with Albers a distinction. of less 
importance in some groups. And I am decided to take 
this course by the apparent characters of the lingual denti- 
tion, though it is with some considerable hesitation that I 
do so, and I trust to future investigation to elucidate the 
true position of these molluscs. 
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Sienagyra octana Chemnitz. 

Helix octona, Chemnitz, Conch. CaL ix, 2, p. 190, t. 136, 
f, 1264. 

Bulimufl octonus, 2>' Orh, Toy. Amir. MSrid. Moll. p. 260. 

Achatina octona, Pfeiffer, Selie. 11., p. 266, no. 65. 

A small cylindrical znany-whorled colorless shell very 
tx)mmonly found in the cultivated ground and among de- 
caying wood and leaves. It is distinguished from the twp 
following species by its columella being truncate* 

The eggs are subspherical and have a white testaceous 
envelope. 

This species is. widely distributed in tiie West Indies, 

and it is also found in Guiana and other parts of South 
America. 
Height 15 miU., diameter 3 mill. 

SUnogyra ocUmoides 0. A. Adams. 

Bulimus octonoides, jyOrhigny^ Moll, de Cuba, t. 1, p. 
177, pi. xi bis,, f. 23,24. 

A shell something like the last, but with more rapidly 
increasing somewhat flattened whorls and a more elongate 
aperture. The columella is not truncate* It is found in 
the same situations as the last, but it is not so common. It 
is also found in some of the Antilles. 

This species bears so strong a resemblance to the figure 
given by D'Orbigny of his Bulimm hofiterionides, in tho 
" Yoya^ dans l'Am6rique m6ridionale," that I should 
consider it identical were it not that in the description he 
includes it among the species with a truncate columella. 

Height 12 miU., diameter 3 mill. It is rather variable 
as to its height and breadth. 

SUnogyra caracaeeMis Beeve. 

Bulimus caracaaensis, Beeve Conch. Icon. I}ul. 580. 

Pfeiffer, Eelicidos. HI., Bulimw no. 634. 
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A shorter shell than the last with about 8 slowly increas- 
log narrow whorls and an obtuse apex. 

It is found with the two last. It occurs also in Yene- 
zuela and certain of the Antilles. 

Height 10 mill., diameter 2^ mill. 

Cylindrella Pfeiffer 1840. 

Terrestrial Inoperculata with cylindrical shells generally 
striate or costate-striate and having a truncate apex and a 
subcircular aperture without teeth or plaits. 
CylindreUa irinitaria Pfeiffer. 

A slender cylindrical turreted costulate-striate dark- 
brown shell with about fifteen whorls, the last one partly 
free and produced in front beyond the others ; a truncate 
apex, and a subquadrate aperture with an expanded peris- 
tome. It is found on the Laventille Hills. 

Height 11 mill., diameter 2^ mill. 

Ennba. H. & A. Adams 1855. 

Terrestrial Inoperculata with shining cylindrical shells 
having an obtuse apex, a crenulate suture and a thickened 
peristome with teeth and a strong parietal £)ld. 

The Molluscs classed in this and the next group are 
united by some authors with the genus Pupay characterised 
as having shells generally of a cylindrical shape with many 
slowly increasing whorls ; the last whorl is often no larger 
than the preceding or even the two or three preceding ones, 
and the apex is generally obtuse owing to the increase of 
the whorls being much greater at first than afterwards. 
The assemblage of species thus distinguished are usually 
separated into subgenera ; and the differences in the lin- 
gual dentition incline me to the belief that the two groups 
oiEnnea and Vertigo, each represented by one species in 
Trinidad, have daims to generic rank. 



Digitized by CjOOQ IC 



OTTPPT-^HOLLXraCA OF TBINIDAD. 123 

Bnnea hieohr Hutton* 

Tf differ y Helic. Pupa no. 119. 

Gould, Proe. Nat. SUt. Soe. JBotian. 

A small cylindrical shell with a somewhat obtuse spire 
and haying an aperture ftimished with three teeth or plaits. 
The peristome and columella are expanded and somewhat 
reflected. 

It is rare, and occurs in the eroTioes otToAa near streams 
in the neighbourhood of Port-of-Spain. The presence of 
this species in Trinidad and St« Thomas is as, Mr. Bland 
has remarked, very curious, because it is an East Indian 
speciee. 

Height 7 mill., diameter 2 milL 

Vkbtioo Miiller 1774. 
Terrestrial Inoporculata with oval-cylindrical shells 
having an obtuse apex and a thickened peristome. 

Vertigo Eyrieii Drouet. 

Pupa Eyriesii, Drouit Moll. Guy, Frang. p. 71, pi. II, 
f. 16, 17. 

Yerfcigo Eyriesi, Guppy, Ann. and May. Ifat. ffUt. 3 9er. 
vol. xvii, p. 52. 

A veiy minute short and obtusely cylindrical shell with 
a toothed aperture, a narrowly expanded peristome and 
a very obtuse apex. 

Height 1^ mill, diameter 1 mill. 

This species was first described by Drouet from French 
Guiana where it is said to be abundant. I have only 
found two examples in Trinidad ; on ferns at San Fernan- 
do. Drouet says it is found on the tmnk of the mombin 
(hog-plum). 

Stebptaxis Gray 1837. 
Terrestrial Inoperculata with subglobose (helix-shaped) 
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ftliells horing the last whoil receding from the axis of th^ 
tipper whorls* 

SireptaxiB deformia F^russac* 
Helix defomzis, F4r. MollusqtMB, pi. 32 a, f* 1. 

„ jj Woody Ind. Teat. Suppl.^ HeUx no. 40. 

Streptazis deformis, FhiUppiy Ahbildimgen^ ii. 

A BDxall species, colorless or with a slight tinge of pink 
or yellow* The peristome i» thickened, but without teeth ;. 
there is a lamellar parietal tooth. Height 4 miiL diameter 
6 mill. 

This is not a very abundant shell, but it may be foun ^ 
on the Laventille Hills, espedally on limestone ridges. It 
also occurs on the Cotoras and other islands in the Qulf 
of Paria, and in Venezuela and Quiana* 
SflCPtTLOPSis Beck 1837. 

Terrestrial Znoperculata with thin membranaceous irn* 
perforate globose shells having a wide rdund aperture and 
a simple peristome. 

The genera Streptaxia and Simpulopais are enunentty 
Braeiliaii as regards their distidbation inr the western 
hemisphere, io which indeed the latter is peculiar. We 
have no account ai any species of 8%mpulopai9 from Quiaim \ 
but these shells occur only on trees in the forests, and 
their rarity and delicacy rendeir it possiHe that they may 
have been overlooked by oollectoirs. 

Simpulopaia eorrugatua Guppy^ 

Ann. and Mag 4 Nat. Hiat. 3 ser. vol. xvii, p. 68. 

A greenish-hyaline membranaceous shell corrugated 
by relatively stout ribs and having a small spire and a 
largo body-whorl.. 

Height 10 mill. diamBter 8 mill. 

It occurs in the forest near Savana Grande. 
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CoNTJiiUS (Fitzinger) Moquin-Tandon 1850. 

Terrestrial Inoperculata with conic subtrocliifonn (heli- 
dform) thin hyaline shining shells having a simple 
peristome. 

ContdtM vacam Guppy. 
Ann, and Mag. Nat, Hist, 3 Ber. vol, xvii, p. 53. 
A smaE brownish-hom-colored helix-shaped shell foiind 
chiefly on ferns and epiphytes. It is not a common species, 
but it has occurred to me near Port-of-Spain and at San 
Fernando. 
Height 2^ millk diameter 4 mill. 

Order Linmophila. 

Animal amphibious or fluviatile. Tentacles 2, the eyes 
sessile behind them. 

The AuricuUdcs fPedipes^ Ifelampus) are only included in 
the present catalogue on account of their close relation to 
the other Inoperculata. Their distribution is similar to 
that of the marine moUusca ; their zoological characters 
placing them in close proximity to the terrestrial Inopercu- 
lata. 

Pkdipes (Adanson) Ferussac 1821. 

Amphibious Inoperculata with imperforate globose-conic 
spirally striate shells with an ap^ure constricted by plaits 
of which the upper (parietal) one is larger and lamelliform, 
the others dentiform, placed on the flattened columellar 
lip ; and with a sharp peristome, callous or toothed within. 

Pedipes mirahilis Megerle. 

T-drbo mirabilis, Megerle von MuUfeldt. 
Pedipes mirabilis, FeruasaCi Prodrome^ p. 109, n. 2. 
n M ^Mff^r, Mon, Auric, p. 70, n. 197. 
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Pedipes quadridens, Pfeiffer. 
f, globulosus, C. JB. Adams. 

A small globose-conic solid brownish-fulTons shell, stria- 
ted by fine spiral ridges and baTing an aperture furnished 
with four plaits or teeth. 

Length 5 mill., breadth 4 mill. 

It is found on the shore near high-water mark under 
stones in sheltered places ; within the Gulf of Paria, and 
probably also on the oth^ coasts. It is somewhat widely 
distributed in the West Indies. 

Melamftts Montfort 1810. 

Amphibious Inop^culata with solid ovate-oboonoidai 
shells, having a short spire, a narrow elongate aperture^ a 
plaited columella and a straight peristome. 

Melampua ooffea Linne. 

Bulla ooffea, Linn. Syst. Nat. ed. 10, p. 729. 
yoluta coffea, Linn. Syst. Nat ed. 12, p. 1187. 

„ minuta, Chneh 
Ellobium barbadense, BoUm. 
BulimuB ooniformis, Brug. 
Melampus coniformis, Montfort. 
Auricula ovula, D'Orh. Moll, de Cuha^ pi. 13, f. 4, 7. 
Conovulus coniformis. Lam. 

„ „ Woodward, Man. Moll. pi. 12, f.37.- 

An obconic solid three-banded shell with parietal and 
eolumellar plaits and having an acute peristome furnished 
internally with many (14-1 8) entering ridges. Length (of 
a large example) 25, breadth 12 mill. 

Found abundantly on the stems and roots of trees within 
reach of the spray of the sea on the Eastern and other 
coasts. It is also found in most of the West Indian Islands.. 
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Mehmpus puaiUus Qmelin, 
Voluta pusilla, Gml Sy8t. p. 3436v 

„ triplicata, Donovan^ Brit, Shells, iv, pi. 138. 
„ „ Wood, Ind. Test. pi. 29, f. 19, 

fiulimus OYolus, Brnff* 
AuriciUa ovula. Fir, 
„ nitens, Zatf^. 
Melampus ovuliim^ ZotoB* 
,y pusillus, Adams. 
„ „ JPfiiffef*, Mbiu Aurio. p. 4B. 

!E!raIia pueilla, Gra^. 

An ovate-obconic solid smooth dark-fuscous shining shell 
tfith i^ee plaits on the inner margin of the aperture, and 
a single internal transverse rib on the outer lip. Length 
(of a fine example) 14, breadth 8 mill. 

Found on the north coast of Trinidad, and in most of the 
West Indian Islands. 

Plakorbis GeofBroy 1767. 
Muviatile Inoperculata with discoid shells, generally 
biconcave, having an aperture without teeth, the peristome 
simple or somewhat expanded with the upper margin 
projecting. 

FUmrhU t&rv&rsamis D'Orbigny, 
&Orhign/y, MoU. de Cuba, pi. siii, f. 20, 23. 
Asmall disGoidal shell generally subdiaphanous with 
whorLi flattened above and rath6r rounded beneath. The 
8pix« presents a concavity above ais well as below, l^ier 
peristome, usually simple, is occasionally expanded in old 
examples which are often bla(^ and thickened. 
Diameter Ig millimetres, height (thickness) 3 mill. 
It is found in small streams among the Laventille Hills, 
and in Naparima. It also exists in Cuba and probably in 
other islands of the West Indies. 
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Physa Drapamaud 1801. 

Fluviatile Inoperculata with smooth thin oval sinistral 
shells having a large body-whorl and a small spire. 

Fht/sa rivdliB Maton and Backett. 

Physa rivalis, Mat. and Back. Linn. Trans, viii, p. 126, 
^1. 4, f. 2. 

Lininea rivalis, Sowerhy. 

Aplexus rivalis, Gh-ay. 

Physa rivalis, Wwd, Ind. Teat. Bulla 38. 

Physa Sowerbiana, B^Orl. Moll, de Cuba, t. 1, p. 190, 
J)l. xiii, f. 11, 13. 

A small oval transparent brownish-amber-colored shell 
distinguished from all other Trinidad species by being si" 
nistral. When alive it resembles 8uecinea approximam (a 
land shell of somewhat similar shape) in being adorned 
with stripes and patches of black which are on the mantle 
of the animal, but are seen through the shell. 

Height 8 mill., diameter 4 mill.* 

Inhabits the Laventille streams with the Blanorhis. 

The eggs of P. rivalis are extremely pellucid and are de- 
posited in jelly-like masses, containing from twenty to forty 
eggs, on objects benealh the surface. This moUusk is very 
fond of gliding along the surface of the water shell down- 
wards, a habit common to most if not all our freshwater 
gasteropoda, not excepting so large a species as Amptdhria 
effasa. Physa rivoMs also possesses the power of rising sud- 
denly from the bottom to the surface of the water. 



* Sipce my paper in the ** Annals" was printed I have obtained 
examples of Phyta rivalis of 12 mill, long and 7 mill, in diameter, 
which bear out the identification with the Cuban shelly 
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^This subclasB includes tlie greater portion of the marine 
gasteropoda. I am by Ho means confident of the correct- 
ness of the classification of the mollusca here referred to 
that stibdass, btit as I am nnable at present to bring for- 
ward abetter arrangement^ I have adopted the present one 
proYisionally> 

Order Pbaneropnetlmona. 
Opercnlate terrestrial Mollusca with seven-ranked teeih. 

Oyolotus Guilding 1840. 

Terrestrial Operculata with solid depressed widely-imi«- 
bilicated shells haying a circular aperture closed by an or- 
bicular operculum externally concave with a central nucleus 
and numerous whorls having raised margins^ 

Cyclotm translimdm Sowerly. 

C^ydostoma translucidum Sowerhy^ Proc. Zool, Soc. 1843, 
p. 29. 

„ „ ib. Thea. C<mch. p. 106, no. 46. 

t 23, f. 4. 

Aperostoma translucidum, Pfeiffer^ TeiUchr. f* MM. 1847* 
p. 104. 

Gydotus translucidus, Pfeiffery Mm, Phamrop. p. 20. 
,> „ „ Cat, Phanerap. P.M. p. 9. 

,y trinitensis, Ghippyy Ann. 8p Mag. Nat. Mist. 3 aer^ 
ml. XLV, p. 245. 

A smooth light straw-colored opaque shell with a large 
nearly circular operculum of seven whorls foimd in abun- 
dance on one of the Cotoras Islets, and near Savana Qrande. 
It occurs more sparingly in many other districts. 

This species is found in Venezuela. 

Height 15 mill., greatest diameter 22 mill. 
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CychtiM rugatus Gtipp^^. 

Ann, and Mag, Nat SisL 3 ser. vol. xi^. p. fi46. 

This species is more depressed than the last and is 
Yeadily distinguished by its numerous angular fold-Uke 
Btri89 and its dark reddish-brown color. ItB operculum is 
of somewhat more numerous and narrower whorls than 
that of C7. tramtuciitM, Its habitat is in the northern range 
of hills where it is found up to 2000 ieet. 

Height 8 millimetres, greatest diameter 17 mill. 

Order Scutibranchiata — (Ehipidoglossa). 
Operculate Mollusca with numerous marginal teeth (un- 
tdni) on the dental band. 

Helicina Lamarck 1822. 

Terrestrial Operculata with depressed subglobose shells 
having a semiovate or triangular aperture, a thickened po" 
ristome and a semiovate membranaceous (or shelly) oper- 
culum without distinct whorls. 

HelMna nemoralis Quppy. 

Helidna zonata^ Gu^^ Ann, Sf Mag, Nat. IBst. 3 ser. 
vol. xiv, p. 347. 

Helicina nemoralis, ih. Ann. ^ Mag, Nat Hut 3 ser. voL 
xvii, p. 46. 

A smooth pinkish or yellowish species with a broad band 
of chestnut following the suture to the apex which is of the 
isame color. The operculum is dark blood*red.ezfiept at 
the submarginal nudeus which is yeHowish-brown^ The 
under snr&ce of the sh^ is white. 

This eftiell is undoubtedly veEry nearly allied to Helicina 
jamaicensis, but I consider it distinct. It is found in the 
forests. 

Height ^i mill., greatest diaineter 10 mill. 
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Helieina harhata Oappy. 

Anfkds ^ Magmine IMural Jlistofy, 3 ser. yol. xiy, p. 237. 

A smaller and more deprefised speoieB than the preceding, 
dark colored and zoned with three or four indiatinot banda 
of color. When aJiye it has a dark-colored hairy perios- 
traca. It is found on all parts of the island where the 
ground is somewhat open ; it rarely occurs in the ioxeet. 

Height 5 millr, greatest diameter 6^^ mill. 

The nearest relation of this species seems to be JTl Ihf9o^ 
ni of Honduras. ' The same or a dosely-allied species oc- 
curs in some of the Antilles, but I hare been unable to a»* 
certain if it has been specifically determined* 

Adausiella PfofEer 1851. 

Terrestrial Operculata with pupifbrm or oblong turretei 
shells having a small circular or subcircular aperture with 
a double or expanded continuous peristome and a thin pan- 
eispiral operculum with a subcentral nucleus and the outer 
edge detached. 

Adamsiella aripensts Ouppy. 

Annals ^ Mag, of Nat. Hist. 4 ser. vol. xiv, p. 246. 

An oblong-turreted shell, longitudinally striate, of a red- 
dish-brown coIot with several more or less interrupted dark 
bands and an oval aperture having an expanded or double 
peristome of an orange or whitish color concentrically stri- 
ate. Operculum paucispiral, whorls increasing rapidly, 
Budeus transparent. Height 13 mill., diameter 8 mill. 

This species diffem very considerably from any other 
Adammlla that I have seen; and it approaches Cgdottomusf 
in many of its characters. It is found on the Oerros of 
Aripo at a height of 2000 — 260^ feet where it lives amongst 
the dead leaves in the forest, frequently suspending itself 
by glutinous threads from brandlies or the under surface of 
leaves at the height of a foot or so from the earth. 
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Nebitika Lamarck 1809. 

Fluviarfjile (rarely maffine) Operculata with semiglobose 
rather flattened shells, haying a scarcely prominent spire 
and a semicircular aperture without teeth on the outer lip 
and furnished with a shelly paucispirad operculum having 
a marginal nucleus and an apophysier. 

This genus is a fluviatile form of the marine genus Nert- 
ta. Two marine species of Neritina are found on the shores 
of Trinidad ; Iferitina viridia, commonly known as the 
** green-pea shell j'* and N. meieagrts, a species very abuir- 
dant iji the harbor of Port-,of-Spain and in mangrove 
swamps. This last species resembles our only fluviatile 
species ^iVl microstoma J ; but it i& more varied in color be- 
sides being different in shape, &e. 

Neritina microstoma D'Orbigny. 

2>' Orhign^y Moll de Cuha^ pi. xvii, f. 36^. 

A dark olive-green Neritine marked with black lines 
giving the appearance of scales. It is found at the Gover- 
nor's Fountain near Port-of-Spain, and I have received 
examples from Moruga and other parts of the island. It 
occurs in Cuba. 

Diameter 14 mill., height 12 mill. 

Order Fectinibranchiata (Tsenioglossata). 

AmpulIaAeia Lamarck 1799. 

Fluviatile Operculata with globular umbilicated shells 

having a large entire aperture and a short spire, and fux- 

nished with a stout homy suboval operculum having it» 

nucleus near its inner margin. 

AmpuUaria urceus Midler. 
Nerita urceus, Mailer, 
Helix urceus, Dillwyn, Recnt Shells, 918, 
Ampullaria rugosa, Lamarck. 
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AjtpuUaria rugosa^ Bru^, Em, Meth , Vers, pi. 467, f. 2. 
„ urceus, Woody Ind, Test., MeUx, 72. 

A large black globular Ampullana found in our larger 
riyers and swamps. It is most abundant in the Oaroni 
and its tribiltaries, but it is not rare in tbe streams of Na- 
panma. It is eaten in great numbers by tbe Africans and 
the sayage squatters of the inland districts, and it is some- 
times brought into town. It inhabits South America and 
is also found in Tobago (Bland). 

Height 84 milL, diameter 86 mill. 

Yar. purpurascens. Smaller, thinner, and with a some- 
what more elevated spire. 

Ampulkmtt BJfusa MiiUer. 

Nerita efiEusa, Mulhr. 

Helix effusa, Oh&mn, Cone, Oak vol, i!s, f. 1144v 

Helix glauca, ZtnnS (in part). 

Ampullaria efiBosa, Lamarck 

„ glauca, Wood, Ind. Test. Selix 73. 

A smaller species than the last, very common in all 
our streams and ponds. There are several variettes, two 
of which I have distinguished as oonica and iariaiU, Tha 
usual form is decorated with several dark bands. 

This species is also found in South America. 

Height 28 mill., diameter 3B mill. 

Var. cornea. — Spire more elevated and umbilicus nar- 
rower than in the type. Shell generally smaller and usu- 
ally adorned with dark bands. Allied to A, crocostoma 
Phil,, of Venezuela. 

Var, tristis. Spire more elevated, peristome prominent, 
oolor-bai^ds obsolete. 

Marisa Ghray 1824. 
Fluviatile Opereulata with depressed or discoid widely 
lunbiUcated shells having a simple aperture furnished witb 
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a thin homy suboval operculum with a fiubmarginal &a<- 
deuB. 

Martaa earnu^artetii linnS, 

Helix comu-arietig, Linn, 

Flauorbis comu-arietis, Lam. 

Ampullaria cornu-arietiBy Sowerhyy Genera, Amp, f, 3« 

„ „ Wood, Ind. Teat, Helix 55. 

Marisa Knorrli Phillippu 

Ceratodes fasciatus GuiUing, 

This dificoid planorbiform i^pe of Ampullaria will rea- 
dily be recognised. It occurs in most of our streamS| 
and visitors to the Botanic Garden may observe numbers 
of the molluscs of this species in the basins of the foun- 
tains. It prefers still waters and ponds, to which the 
form of its shell is adapted. 

It is found in various parts of South America and in 
St. Vincent. 

Diameter 35 mill, height 12 mill. 

The var. Swifti is smaller and the spire is somewhat 
above the last whorl. 

PALTTDBSTRiNrA D'Orbiguy 1841. 

Fluviatile Operculata with turreted or subglobose opaque 
shells without umbilicus or canal, having a thin homy 
paucispiral c^erculum with a «ub-central nucleus. 

Faludesirina spiralis Chippy. 

Bithinia spiralis Guppy, Ann, ^ Jfag, Nat, Hist, 8 ser. 
vol, xiv, p. 244. 

Faludestrina spiralis, %by Ann, Sf Mag, If, H, 8 ser. vol, 
xvii, p. 43. 

A small dark-brown or reddish-brown opaque turreted 
•hell with spiral lines and sometimes a row of low spines 
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on the angle of the whorls* It is oommon in many of our 
northern streams. 
Height 4 miU, diameter 2( mill. 



aass CONOHIFEEA. 
Acephalous Mollusca with two lateral plates or yalves. 

Subclass ASIFHOKIDA. 

Pallial line simple : animal without respiratoiy siphons. 
Order Unionacea. 

Biyalye shells, pearly within, and having a hard dark 
periostraca. 

Anodon Cuvier 1798. 

Fluviatile Conchifera with oval inequilateral somewhat 
auriculated dose shells, an external ligament, a simple 
pallial impression and a hinge without teeth. 

Anodm Leotaudi Guppy. 

Ann, if Mttg, Nat. SUU 3 aer. toI. 17, p. 54. 

This is the only fluviatile bivalve known to be found in 
this island. It is of an oval-oblong shape, and it is cover- 
ed with a dark olive-brown epidermis ; the interior is flnely 
iridescent. Leng^ 82 mill., height 45 mill., thickness 30 
milL 

It is found in some of the streams flowing into the Oaroni. 



The preceding paper was illustrated by diagrams and 
specimens ; and the Author gave a general sketch of the 
organic world, pointing out the position and characters of 
the Mollusca, of the principal groups of which he gave a 
succinct account. 
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TueBdeey, 9^A October , 1866. 
The Association met at Mr. Deighton's hoase, Queen'd 
Collegiate School. 

HoBAOB Deighton,. Eeq., M.A., F.E.A.S., President, 
in the Chair. 

AJBTtniAL Meeting. 

The Ballot for Officers ha^g been taken. Dr. Mitchell 
was declared duly elected as President, and Mr. Henry 
iP. J. Guppy, P.A.S.L., as Secretary. 

Obdinaby Meeting. 

The following donation was announced : — " Estudio. 
Seismologioo. Consideraciones sobre la Bevolucion seis- 
wiica del afio 1865-66, por Lino J. Eevenga." Caracas 
1866. Presented by the Scientific Society of Caracas. 

The Secretary stated that he had been applied to by the^ 
donors of the pamphlet acknowledged above for infor- 
mation as to the 'Earthquakes wiiich had occurred here in 
1865-66. 

The following oomaoiiBoieation was vead : — 

Nate on the JEaftTtquake of 2%t'h September, 
By R. J. Leohmere GK^ppy, P.G-S. 

On Wednesday the 26th ultimo, a shock of an earthquake^ 
passed through the town of Port-of-Spain ; and having 
been in peculiarly favorable circumstances at the time for 
observing the nature of the shock, I tak^ the opportunity 
of communicating a notiB on the subject. 

I was reclining in a chair with my feet towards, the East 
when the shock took place. It di^ti^ictly lifted the left 
side of the chair before the right side, and as the direction 
of my body was East and West the wave must haye been 
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in a lineiiearly Noith and Soi£&. Although ihe moTmnent 
was so fidight that bo artsde on tbe table by my side irai 
ditfturbed, them was a most distinoit nimbliiig noise irhich 
seemed simuitaaieons with the passing of i^ wave. Th»' 
flhoek took place at t.St p.m., as neaiiy as I could aseartain. 

Ifr. Lechzctere GNippy oosmnunio»ted an •abstvact of a 
paper published m the ^' Annafe and ICagazine of Natural 
History,'* by Brofessor Kawten, ** On Mynchbpnon pem^ 



Tuesday/, ISth November, 1866. 
The Association met at Mr. Lambert's house, Edward 
Street. 
The Hon, Henry Stuakt Mitchell, M.D., Th. D., 

President, in the Chair. 
The following Yisitor was introduced : — Mr. Goring, by 
Mr. Prestoe. 
The following communication was read :— 

0ntke Barokum4>r << Grsm^Tar^' and the ^< Mmtfoek'' qf 

Bmimdifs. 
ByiheSon. Francis Goding:> H.l>«, Oorreeponding Heox* 
\m of the Sdentific Association of T^rinidad. 
Z400&2ng -to the recent experiments of Mr. 0. J. Bich-. 
ardson at Woolwich Dockyard, and his very successful 
results in generating steam for machinery by the employ- 
ment of Petroleum in Hen of coal, and aibo to tiie grave 
question lately agitated as to the future supply of the latter 
fttel ifrom -flie Ooal-fields of Great Britain, the mineral pro^ 
ducts of Trinidad and Barbados allied to Petroleum, sud- 
denly start up into significance beyond our ordinary esti- 
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mation of them in their present economic use. However 
Taluable they may be for other purposes, the one they are 
probably called upon to fulfil seems to outweigh all the 
rest ; for whatever may be the upshot of the Boyai Com- 
mission to inquire into the capability of the British coal 
deposits to meet a continuance of the present enormous 
consumptioB of coal and the future exigencies of the mo- 
ther-country, there can be little doubt that, irrespective of 
any conclusion to which the inquiry may comey the Admi- 
ralty trials at Woolwich with petroleum as a steam fuel^ 
must considerably enhance the value and importance of 
the bituminous products of these Colonies ; assuming that 
they can be made available for a similar purpose. 

The paper which I have the honor to submit to the 
Scientific Association of Trinidad does not profess to offer 
any thing very original ; and beyond the foregoing reflec- 
tion with its incentive for further investigation into the ca- 
pabilities of their own mineral resources, which seem to 
give so fair a promise of being remunerative, I must limit 
my remarks exclusively to Barbados, from not having sa- 
tisfetctory data upon which to treat of the vast accumula- 
tion of the bituminous deposit of Trinidad ; besides it may 
be presumption on my part to occupy myself with matter 
upon which there is no lack of talent and power of scien- 
tific research on thes pot to prosecute the necessazy inqui- 
ries as to the use of the Trinidad asphalts and their adap- 
tation to the purpose of superseding coal as a steam fael, 

A concise sketch of the geological structure of Barbados 
as introductory to the subject of this paper will not be ir- 
relevant, for reasons which will hereafter appear. 

The island exhibits two well-defined regions varying in 
aspect, the nature of the materials of which they respec- 
tively consist, and the inanner of their fonnation. These 
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geological diyisions are called the Coralline and the Soot* 
land formations. 

The C&rMine formation, occupying by ha the greater por* 
tion of the snperficial area of the island, rises from the sea* 
coast in several and siiocessiye lines of terraces, which as 
seen from the Westward, very generaUy present mural or 
precipitons faces to the observer. These heights and the 
intervening lands are here and there intersected by deep 
ravines or gulUes, and the table lands, either flat or gently 
nndulating, which crown the terraces, not nnfrequently 
show considerable hoUows or depressions, favoring the sup* 
position of the action of currents and eddies of the ocean, 
while the land lay submerged at various periods under its 
waters. The rocks composing the coralline formation are 
essentially limestone and consist of a vast accumulation of 
whitu^ calcareous matter gradually formed, however modi- 
fied in character and density they may have been, while 
subjected to the altematioDs of upheaval and submergence 
they have undergone during periods prior to the present 
elevation of the land. The calcareous mass varies much ia 
thickness ; and as ascertained by the heights of the deeper 
ravines, and the depl^ of the many wells sunk in various 
parts of the country for the supply of water, it must in many 
places exceed two, or even three hundred feet. In other 
localities the thickness diminishes to a thin layer merely 
and gives place to the outcropping of some of the Scotland 
series of stratified rocks, upon which the great bulk of the 
coral limestone rests. The material of this formation is 
chiefly made up of hard and compact limestone consolidated 
probably by pressure — ^beds of conglomerate formed of the 
exuviae and the fabrics of the coral animals — beds of sand 
and of marls — calcareous sandstone f^dripatonej an excel- 
lent material for building purposes. Marine shells every- 
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where abound, probably of existing species, but in somi6 
instances they are of larger development than their con- 
geners of tilie present day. Di^fereno^s of ageB amo&g the 
Bh^ft tmmifitakably occur too -^ their casts are frequent in 
the higher elevations, while others, found in lower localities^ 
retain vividly their colors, thus further confirming the be- 
lief of a gradual production or growth of the isiand through 
separate aad remote periods of elevation. The coralline 
formation superimposed on the Scotland series of chalk 
Y^ays and sandstone^ is evidently of a more recent age 
than the latter. 

The Scotland fwfmUim, one of the Tertiariea^-but \diich 
is yet undetermined -^ presents a very different aspect to 
the preceding ; being a mountainous region in miniature^ 
hence its name. It inclines to the Eastward in bold and 
often rugged outlines of ridge aud hill with parallel vaKIeyi 
ond plains intervening, while its broken and oifken Idghly 
ttontorted strata bearing upon their sur^Eice massive and 
scattered boulders of the coral rook disirupted from the oiifib 
above, attest to the suddenness and violence of the action 
from beneath by which it has been lifted up from the sea 
and carried with it the broken fragments from tiie upper 
heights of the ^raUine formation. l?he series of rocks of 
which it consists is Very different from the other forznation, 
Btrata of dialky matter, having 94 per cent of carbonate 
«f lime (the chalk) •— of siliceous sandstones of various 
hues, these alternating in s(»ne places with clay ironnrtone 
—deep beds of dark and colored days — seams of bitumi* 
nous coal fMat^aoh) chie% compose what originally was 
the bed of the sea. Iron ore, Gypsum in its crystallized 
form of selenite, pjmtes, calc-tufa, and other mineral sub- 
stances are frequently fbund either on the sur^Bu^e or im- 
bedded in the strata. Several mineral springs exist, bsA 
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iiko in this district is the so-dalled *^ Boiling Spring" of 
Tumer's-HaU-Wood, which is the result of the action upon 
water of an impure carburetted hydrogen — a jet of that 
gas issuing from a small hole in the ground in that locality 
and producing ebullition when water is thrown into the 
hole. 

If we except the siliceous shields of the microscopical 
animaculee (infuswia) abounding in the chalk and some 
of the sandstones, and a few sharks' teeth and spines of 
4chini found in sandstone on Bissex Hill, organic remains 
are wanting here. It is true^ a few shells described by 
Sir Sobert Schombu^k and mentioned €U3 coming £rom this 
region were obtained with great difficulty from a hard 
watOT-wora boulder on Springfield estate ; but the boulder 
itself is aUen to, and differs from any rock either of this 
or the preceding formation. How, or by what agency 
the boulder came here, I do not presume to say. 

The Petroleum or Green Tar, .the more important subject 
of this paper, exudes from the strata of this district, and 
is found floating on the surface of its rills, and on stag- 
nant pools of water. Its easily vaporisable nature causes 
it eyery where to impregnate the atmosphere of the dis- 
trict with its pungent, bituminous, but not unpleasant 
odour. 

There is a yeiy general impression that the Green Tar is 
to be found, and can only be collected within the boun- 
daries of the Scotland formation, but this limit to the jsup- 
ply of the tar is not I think at all probable ; for it has been 
found as a supernatant fluid on the water of a well in the 
parish of Christ-Ohurch, and it is sometimes seen floating 
on the sea at Ostin's Bay in the same parish ; and in sink- 
ing the cylinders of the new Bridge now in course of erec- 
tion in Bridgetown, logs of wood undergoing transform- 
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tttion into lignite and highly impregnated with this sub- 
stance were excavated 40 feet below the surface. Now 
these occurrences, while they indicate that the Tar is of a 
very penetrating nature and comes up to the surface from 
beneath by the infiltration of water, which being the hea- 
vier fluid, naturally replaces and causes it to ascend up- 
wards, go also to shew that the Tar or Petroleum, using 
them as synonymous terms, may be discovered under any 
pait of the island. Of course, the Scotland formation 
being denuded of the coralline superstructure, renders the 
Tar more accessible there ; and he who would seek for it 
elsewhere must have first to penetrate the coral rock ere he 
attain with equal fecility the same favorable stand-point 
for boring for Tar, as in the Scotland formation. At the 
same time, another fact remains to be considered in relet- 
tion to boring for Tar, and the unequal distribution, as to 
its thickness, of the coral rock ; namely, that while the 
Scotland formation extends in an almost semicircular line 
between the extreme points of the Cove Bay in St. Lucy's 
parish, and Skeet's Bay in St. Philip, the chalk of the 
Scotland series again makes its appearance at CluflPs Bay 
at the northern end of the island with a few feet only of 
the coral superimposed ; and also that some of the sand- 
stones of the same series of rocks are observed to "crop 
out " on several estates in St. Lucy — at Springhall, for in- 
stance ; where they actually form part of th^ cultivated soil 
of that property. Here then, in this locality and in others 
similarly circumstanced, I3ie indications for boring may 
probably be found to be as favourable as others in the 
Scotland formation. 

That there are affinities between the Asphalts of Trinidad 
and Barbados, there can be no question ; but differences 
of composition exist I am aware. In what these differ- 
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ences consist I am not prepared to say ; but as it will serve 
fo invest with, greater interest any forthcoming inquiry of 
their several adaptations for economic purposes, I here 
subjoin what little is as yet known of the Barbados mineral 
products. 

The Green Tar is not a true Petroleum, having as the 
Oil refiners say, "no spirit" ; but is a liquid substance 
of somewhat thicker consistence than ordinary treacle, of a 
greenish-black colour and penetrating odour. It contains 
certain liquid and solid hydro-carbons, the chief of which 
appears to be napthaUne, paraffine, benzine and asphal- 
turn. Its specific gravity is 0.960. When subjected to 
distillation a crude oil results, having a specific gravity of 
0.910. Tho distillation yields- 
Water 06 

Coke 06 

Crude Oil. . . » » . . . .88 

100 
It may be stated that 100 barrels of green tar give on an 
average SO p^ cent: of the crude oil. The Tar itself is a 
good lubricator, but when distilled, the residting oil, of a 
transparent and rich brown colour, has that property in 
greater perfection, and is found by parties in England and 
in the United States to be equal to, or even to excel as a 
lubricator, aU other British and American oils, the sperm 
oil not excepted. When further subjected to a refining 
process by chemical treatment, and the elimination of its 
parafline, the oil so treated yields a product of an amber or 
straw-color without smell or loss of its lubricating property. 
As regards the illuminating power of the oils from the tar, 
this is said to be less than that of other oils. In this res^ 
pact then, the oils from the tar do not rank very high, iu 
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the opinion of some oil refiners who have tested the capa- 
bilities of the petroleum ; but Mr. Cooper, a skilful Chemist 
of Bridgetown, asserts on the contrary, that by a process 
of refining to which he has subjected the tar, its oil may he 
made to produce a more brilliant light than any foreign oil 
imported into the island. 

In passing, we may observe, that although for many 
years past the surface oil or tar as it oozes out of the rocks 
of the Scotland formation, has been collected both for ex- 
portation and domestic purposes, a solitary instance only 
exists of boring for oil. This has been undertaken on 
Springfield Estate, in St. Joseph, and the operation is still 
going on. The machinery employed is that used for Arte- 
isian wells, and the depth attained is about 150 feet. At 
the present moment an oil of less consistency and of a 
lighter color than the surface oil is pumped up ; but in 
consequence of the boring instruments coming in contact 
with a very hard shifting boulder consisting chiefly of 
quartz (greywacke), which has injured the implements and 
otherwise impeded the progress of the operation, it is likely 
that the present boring will be discontinued and another 
commenced — the indications being so favorable as to render 
the enterprising gentleman who is prosecuting his search 
for oil very sanguine as to the ultimate success of his scheme. 
The strata already traversed are as follows : — clay bed^ 
loose sand, silicious sandstone, alternating with clays ; 
water has also been met with, and an evolution of gas, 
(carburetted hydrogen). 

The Mdnjaek occurs in seams or beds in many parts of the 
Scotland formation. There are several varieties of this 
deposit, depending upon the cohesion of the asphaltum 
which composes them. In some places the Manjack is 
pliable, in others more compact. It is indeed found in in- 
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i^nnediate states of coherency between a soft bitumen (an 
excellent Tarnish) and a hard compact asphaltum, or bi- 
tuminous coal, which is sometimes used in oonjunctioii 
with megass as a ^el in the furnaces. Mr. Andrew Fife, 
of Edinburgh, many years ago analysed some of the latter 
description of manjack ; and his results correspond with 
the analysis subsequently made by Mr. Wm. Herepath of 
Bristol. According to the latter gentleman it contains in 
100 parts- 
Bitumen resolvable by heat into tar and ga3 . 61.6 

Coke 36.9 

Ashes 1.5 

Sulphur, none 

100 
He further adds : " I should think it could be adran-. 
tageously employed in the produetion of gat, of which it 
would furnish a large quantity and of rich quality, even 
exceeding that of cannel coal, the best for that purpose 
hitherto kncnm." 

I have now, Gentlemen, laid before you some thoughts 
as they have presented themselves to my mind while re- 
flecting upon a great national question, and connecting with 
it our own mineral products as suggestive of further con- 
siderations. I have brought my grist to the mill, in the 
hope of our deriving mutual advantage from any labours 
which may continue to be bestowed on the subject. 



Mr. Lechmere Giippy stated that Dr. Gk>ding had men- 
tioned the two formations which were exhibited in Barba- 
dos, namely, the Coral formation and the Scotland forma- 
tion. He would present a few remarks on the correlation 
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of these rocks with the tertiaries of TrinidacL The tertia- 
xies of Trinidad were divisible into three groups : the Plio« 
oene^ of which the speaker had on a former occasion given 
ftn account to the Association : the Upper Miocene, contain- 
ing the tertiary coal-beds, the greatest development of as- 
phalt, and an abundance of gypsum in the form of sole- 
nite ; and lastly^ tho beds designated by the speaker as 
Lower Mioc^ie, but which may very probably have to be 
classified as Eocene. Now the newest iossiliferous strata 
in Trinidad, the Pliocene before mentioned, contain a few 
extinct species some of which have been found ioi the Miocene 
of San Domingo and Jamaica^ and are therefore probably 
older than the Ooral formation of Barbados in which 
all the Shells and Oorals are of existing species. The 
older of the two formations of Barbados (the Scotland forma* 
tion) had yielded between three and four hundred species 
of minute siliceous organisms which had been described by 
Ehrenberg, but which afforded no due to the age of the de- 
posit because no similar organisms, had ever been found 
elsewhere. Sir Eobert Schomburgk had foimd some shells 
in an isolated rock or boulder in the Scotland formation^ 
and the only three identifiable species were described by 
Professor Porbes* The speaker had recently discovered 
one of these shelly a Nucula of a peculiar type, allied to 
iV. dkaricata of the Pacific, and to iV. CMoldm of the En- 
glish Crag, in the lower Miocene beds of San Pemando. 
Therefore he presumed that the Scotland formation was 
newer than the lower Miocene of Trinidad, the boulder in 
which the fossils were found having probably been derived 
from a pre-existing rock of that age. Then as far as the mi* 
neralogical evidence goes it is unquestionably in favor of the 
correlation of these petroleum-bearing rocks of Barbados 
with the upper Miocene of Trinidad^ which they resemble in 
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their included ftiinerals. Mr. Guppy concluded by remark* 
ing in reference to the allusion made by Dr. Goding to the 
probable utility of the petroleum for the production of gas 
that it ^as not iXnlikely that the asphalt of Trinidad would 
be available for a similar purpose. 

It was then moved and carried : That the Secretary be 
requested to communicate to Dr. Goding the best thanks 
of the Association for his Very valuable and interesting 
paper on the Petroleum of Barbados ; and to inform him 
that his paper will be printed in the forthcoming part of 
the proceedings of the Association. 

A resolution was also moved and carried to the efiEect ^ 
TFhat it is the opinion of the members present that it is ex- 
pedient that the Subscription be raised to £1 10 per an- 
num, payable half-yearly and on election. 



Tuesday f llth December, 1866. 

The Asfiooiatioa met at Mr. Harley's hoosei Queen's 
fark. 

The Hon. HJsiraY Stxtabt VLrrcnsLL, M.D , Ph. D.| 
President, intheOhair. 

Louis Alexander Le Hoy, Esqre., Mount Pleasant, Sava* 
netta, was elected a Member. 

Dr. Mitchell moved, l^t this Association congratulate 
Dr. Leotaud on his receiving the Gold Medal of the Society 
Uedioo-pratiqae of Paris fbr his recent treatise. 

It was moved and carried unanimously: GniathisEz- 
ceUency The Hon. Mr. Gordon be requested to become an 
Honoraty Member of this Association ; and that the X^en* 
dent be requested to communicate the request of the Asso- 
ciation to his ExceUency. 
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CX)NTRIBUTIONS TOWABDS A BlBLIOOEAPHT 
OF TEINIDAD, 

Pabt 1. 

On the Bth December 1863, a Eesoltition to the following 
effect was passed at a Meeting of the Association t— 

*' It was resolved that the Members of the Association 
** should use their utmost endeavors to contribute towards 
'* the compilation of a complete Bibliography of the lite- 
** rature of every kind relating to the Island of Trinidad.' 

The following is intended as a first instalment of the Bi^ 
bliography compiled in pursuance of the above Besolulion. 
Some of the works have remarks attached to enable those 
not acquainted with them to obtain some idea of their con- 
tents. In other cases the title alone has been deemed to 
be a sufQicient description ; and a few works have not been 
so accessible to the compiler as to enable him to give more 
than the titlesC 

The compiler would feel obliged for any information 
which it may be in the power of others to contribute as to 
WQrks.and papers relating to Trinidad not included in this 
Part. It is proposed to compile a second Fart out of such 
information as may come to hand. 

The number of works relating to Trinidad which have 
appeared, espedally of late years, has rendered it essential 
that some index to them should be prepared ; and such an 
index will doubtless be of great value to all who seek in- 
folrmation respecting the Colony as well as to any one who 
should undertake to write a truly philosophical account of 
the island. Such an account, excepting only perhaps the 
work of Dr. deVerteuil, does not yet exist, for although 
our literature cannot be said to be deficient as to 
quantity, it is lamentably wanting in the essential element 
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of qualily . These remarks do not apply to the scientific 
portion of the catalogue, for, excepting Dr. Leotaud's vo- 
lume on the Birds, we have no complete account of any de* 
partment of natural science. Most of the works enumera- 
ted in that section of the catalogue are pamphlets or me- 
moirs published in scientific journals. 

R J. L. G, 



§ 1. SisUrieal^ Political^ Statistical and General Works* 



BuBNLBT, (William Hasdin). Observations on the pre- 
sent Condition of the Island of Trinidad. 
Evidence collected by the Sub-Committee of the Agricul- 
tural, and Immigration Society in favor of Immigration. 

Gabmichasl (Mrs.) Domestic Maimers and Social Condi- 
tion of the White, Colored, and Negro Population of the 
West Indies. London, 1833. 2 vols. 8vo. 
A popular account of the state of society in and of the 
people of the British West Indies previous to the Emanci- 
pation. The part which treats especially of Trinidad will 
be found in vol. 2, pp. 32 — 338. 

Coke, (Thomas, L.L D.) History of the West Indies, con- 
taining the Natural, Civil and Ecclesiastical History of 
each Island, with an Account of the Missions, but more 
especially of the Missions established by the Wesleyan 
Sodefy. 8vo. 3 vols , London, 1810. vol. 2, pp. 33 — 46. 
Contains a short account of the Island and espedally of 

its Indian inhabitants. 



Digitized by VjOOQ IC 



50 BIBLIOGRAPHY. 

Daty, (Johk, M.D.) The West Indies before and since 
Slave Emancipation. 8vo., London, 1854. pp.293-— 
337. 
Notices of the physical structure, population, &c., of the 

Island. 

Day^ (CL W.) Five Years' Residence in the West Indies. 

8vo., London, 1852. 2 vols. vol. 1, pp. 168—335. 

A lively account of the island and its population, occa- 
sionally rather caustic and not always to be relied on, but 
frequently very applicable. 

DeVeeteuil, (Loins Antoinb Aime, M.D.) Trinidad : Its 
Geography, Natural Besouroes, Administration, Present 
Condition and Prospects. 8 vo., London, 1858. 
The most important and complete work yet published on 
the subjects named in the title, and although the statistics 
and some of the remarks are no longer applicable, the book 
is still the best source of information extant on Trinidad. 
The Appendices, by Dirs. Leotaud and Court and Mr. Cru- 
der, contain notices of the Mammalia^ Birds, Beptiles, 
Fishes, and Plants of the Island. 

roRTUNB, (Caemb T.) Att Introduction to the Geography 
of Trinidad ; compiled on a perfectly easy plan. Lon- 
don, 12mo., 1861. 
A detailed elementary account of the geography of the 

Island intended for schools. 

Gamble, (W. H.) Trinidad, HidWrical and Descriptive. 

London, 8vo. 1866. pp. 120. 

Eemarks on the History, Geography, People, Climate, 
kCf And on the Missions, &c., from a Baptist Missionary 
point of view. 
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Gbet, (Eabl.) The Colonial Policy of Lord John Russell's 
Administration. 2 vols., Svo. London, 1853. vol. 1, 
pp. 128—142. 
An account of the Policy of the Qt>yemment in the years 

1846—52. 

Habt, (Daniel.) Trinidad and the other West India Co- 
lonies and islands. 2nd ed. Port-of-Spain, 1866. 
A collection of statistical and miscellaneous matter xshiefly 

relating to Trinidad. 

HoRSPORD, (John.) A Voice from the West Indies. 1 

vol. 8vo. London, 1856., pp. 394—399. 

Contains a short account of Trinidad chiefly in reference 
to the Wesleyan Missionary Society ; with some remarks 
on State Aid to Religion. 

Johnston, (Lbwis F. C.) Institutes of the Civil Law of 

Spain. 8vo. London, 1825. 

A summary of the Law of Spain for the use of the inha- 
bitants of Trinidad. 
Joseph, (Edward Lanzer.) History of Trinidad. Port- 

of-Spain, 1838. 12mo. 

Part 1st contains an account of the Island and of its pro- 
ductions, and Part 2nd, a history of the Island. There are 
many interesting and valuable details in the second part, 
which must be separated from the doubtful stories. 

Joseph, (E. L.) Warner Arundell, iihe Adventures of a 

Creole. 8vo., London, 1838. 

A work of Action, noticed here because it presents a gOod 
picture of West Indian life before Emancipation and con- 
tains most of the stories current in West Indian Society. 

Lavatsee, (Dauxion.) Reise nach Trinidad, Tobago und 
Yenezuela. 
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Long, (Professor) Pobtbe, (GteoEGE E.) and Tucsjot, (Q.) 

America and the West Indies. London. 1846, p. 16. 

(library of Useful Kjiowledge.) 
Martin, (Eobbet Montgomeey.) Statistics of the Colonies 

of the British Empire. 1 vol. London, 1839, pp. 23 — 

25 and Appendix. 

Contains a sketch of the History of Trinidad prior to 
1797. There is also an account of the topography and 
geology, the latter very inaccurate. The statistical part of 
this work is useful and is mainly compiled from the Blue 
Books and official papers. 

Maetiw, (Eobbet Montgomeey.) The British Colonies. 
12 Divisions. No date. Div. 8, p. 136. 

Maetin, (Eobeet Montgomery.) History of the West In- 
dies. 2 vols. London, 1836, vol. i. p. 171. 

Mills, (Aethttr.) Colonial Constitutions. 8vo. London, 

1856. pp. 264—271. 

Contains a short account of the constitution of the Oo- 
vemment of the Ccdony, with lists of Orders in Council and 
Farlii^entary Papers. 
Baynal, (Abb6.) A Philosophical and Political History 

of the Settlements and Trade, of the Europeans in the 

East and West Lidies. 3 vols. 8vo. Qlasgow, 1811. 

vol. 2, pp. 337—341 and p. 424. 

A sketch of some circumstances connected with the dis- 
covery, position, &c., of Trinidad, and of its first coloniza- 
tion. 
Bobinson, (H. B.) Memoirs of Lieut. -General Sir Thomas 

Picton, G.C.B. 2nd edit. 8vo. 2 vols., London, 1836. 

vol. 1, pp. 41—227. 

Contains an account of some transactions during the ad- 
ministration of Governor Picton, and also of the trial of the 
latter. 
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[SAin)BBSON, (John, M.D.)] A Political Account of the 
Island of Trinidad from its Conquest by Sir Balph 
Abercrombie in the year 1797 to the present time, in a 
letter to His Grace the Duke of Portland. Bj a Gentle- 
man of the Island. London, 1807. 
Much information as to the condition of the Colony in 

the years 1797 — 1805 may be gleaned from this book. As 

an Appendix are added some letters written in support of 

the prosecution of Governor Picton. 

Sewbll, (W. G ) The Ordeal of Free Labor in the British 
West Indies. 2nd edit. London & New York, 1862. 
pp. 96—140. 
Bemarks on the results of Emancipation and discusses 

the question of Asiatic Immigration. 

SouTKBY, (Capt. Thomas.) Chronological History of the 
West Indies. 3 vols. 8yo. London, 1827. vol. 3^ passim. 
An account of the chief events of interest in connection 

with Trinidad from 1797 to 1816. 

Tbollope, (AiTTHoinr.) The West Indies and the Spanish 
Main. 8vo. London, 1860. pp. 206— -222. 
An account of a short visit to Port-of-Spain. 

Undebhux, (Edwakd Bean.) The West Indies ; their 
social and religious condition. London, 8vo. 1862. pp. 
13^91. 
GFeneral remarks on the population and condition of the 

Island, mostly from a Baptist Missionary point of view. 
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§ 2. Natural a$id Economieal 8cimc$. 

Anderson, (Alexander Williams.) Essaj on the Culti- 
vation of the Sugar-Cane in Trinidad. Port-of-Spain, 

1848.' 
Caird, (Henry William, M.A.) On Earthquakes. Trans- 

sactions of the Scientific Association of Trinidad, p. 13. 
Grtjoer, (Herman.) Die Entwickelung der Blume von 

Niapoleona imperials Beauv. Botanische Zeitung 1860. 

pp. 361—366. 

On the flower-organs and on the affinities of NapoUana. 
Cruger, (H.) Zur Kenntniss der Hymenophyllaceen von 

H. Criiger. Botanische Zeitung. 9 Nov. 1860. 

Observations, accompanied by figures, on the fructifica- 
tion of the genera Trichomanes and Hymenophyllum, 
Crttoer, (H.) Notes on the Fecundation of Orchide and 

their Morphology. linnean Transactions, 1864. 

Befers more particulM*ly to the agency of Insects in tiie 
fertilisation of Catasettm and Caryanthes, 

Cruger, (H.) On the Meteorology of Trinidad. A Paper 
read before the Scientific Association of Trinidad. Il- 
lustrated by Diagrams. With an Obituary Notice of the 
Author, by Alexander Williams Anderson. London, 
8vo. 1864. 
Crttger, (H.) a Descriptive Catalogue of the Collection 
sent from the Island of Trinidad to the International Ex- 
hibition of 1862. London, 1862. 

Contains much useful information on the vegetable pro- 
ducts of Trinidad. 

DeVertetjil, (Louis Antoinb Aime, M.D.) Essay on 
the Cultivation of the Sugar-Cane in Trinidad. Port-of- 
Spain. 1848. 
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Duncan, (Peter Mabtin, M.B., F.G.S.) On the Fossil 
Corals of the West Indies. Quarterly Jaomal of the 
Geological Society, vol xix, p. 412. 
Descriptioiis of the fossil corals of the West Indies, 

chiefly of Antigaa. Beference is made to the Trinidad 

species at the page cited. 

DuKCAir, (P. M., M.B , F.G.S.) On the Miocene Beds of 
the West Indies, the Chert Formation of Antigua, and 
the lowest Limestone of Malta. Geological Magazine, 
Tol. 1 (1864) p. 97, 

DuNDONALD, (Eabl). Brief Extradts from the Memoranda 
of Lord Dundonald on the Uses, Properties, and 
Products of the Bitumen and Petroleum of Trinidad. 
London 1857 Folio. 

Di7in)0NALD, (Ai^MiRAL LoED.) Notcs on the West Indies. 
London 1851. 

Gmsebaoh, (A.H.E., M.D., F.L.S.) Flora of the^ Bri- 
tish West-Indian Islands. London 8yo. 1864. 
Descriptions of the Genera and Spedes of West-Indian 

Plants, including those of Trinidad. 

GuPFY, (EoBBET JoflN Lbchmebe.) On the Older Parian 
Formatio]! in Triiiidad. Proc. Geologists' Association 
vol. 1, p. 267, and 'Geologist' 1863, p. 204 and 363. 
This paper contains evidence to show that the <' Older 
Parian " strata in Trinidad belong to the same formation 
as that exposed at Oumana in Venezuela, and that they 
are of Neooomiaa ^e as previously supposed. 
Qtjpfy, (R. J. L.) On some Foraminifera from the Terti- 
aries of Trinidad. Transactions of the Scientific Asso-' 
cifttbn of Trinidad, p. 11. 'Geologist' 1864 p. 160. 
Announces the discovery of NummuHiteB and Orhitoides 
in strata at San Fernando. 
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GuPFT) (R. J. L.) On Acclimatization. Trans. Scientific 
Association, p. 19. 

GuppY, (B. J. L.) On later Tertiary Deposits at Maturaon 
the East Coast of Trinidad. Trans. Scientific Association^ 
p. 33. Geological Magazine, vol. 2 (1865) p. 256. 

GuppY, (R. J. L.) Descriptions ofNew Species of Fluviatile 
and Terrestrial MoUusca from Trinidad. Ann. and Mag. 
of Natural History, 3 ser. vol. xiv, p. 244. 

GuppY, (R. J. L.) On the Terrestrial and Muviatile Mol- 
lusca of Trinidad. Ann. and Mag. of Naturid History. 
3 ser. voL xvii, p. 42. 

GuppY, (R. J. L., F.G.8.) On Tertiary Brachiopoda from 
Trinidad. Quart. Journ. Geol. Soc. vol. 22, p. 

GuppY, (R. J. L., F.G.S.) On Tertiary Echinoderms from 
the West Indies. Quart. Journ. Geol. Soc. vol. 22, p. 
These two last papers include descriptions and figures 

of one new species of Echinoderm and three of Terebratvla 

from Trinidad. 

GuppY, (R. J. L., F.G.S.) On the Relations of the Tertiary 
Formations of the West Indies. Quart. Journ. Geol. 
Soc. vol. 22, p. 

Contains lists of all the Middle Tertiary Mollusca deter- 
mined from Trinidad and the other West Indian Islands. 

GuppY, (R. J. L,) and Hooo (Jabbz, F.L.S.) On the lin- 
gual Dentition of some West-Indian Gasteropoda. lin- 
nean Transactions. 1867. 

GuFPY, (Henry Francis Jbunb, F.A.S.L.) Notes on the 
consumption of Spirituous Liquors in Trinidad. Trans. 
Scientific Association, p. 81. 

Jomss, (Professor Thomas Rupert, F.G.S.) The Re- 
lationship of certain West-Indian and Maltese Strata as 
shown by some Orhitoides and other Foraminixera. Geo- 
logical Magazine, vol. 1 (1864) p. 102. 



Digitized by CjOOQ IC 



StBUOOEAPHT. 57 

Eernahak. See Swift. 

Law, (Thoicas) Suggestions how to establish and cultivate 
an Estate of one square Mile of Land in Cacao. Trans. 
Scientific Association, p. 65. 

LEOTAtTD, (AirroiNB, M.D.) DuGhocolat. Trans. Scientific 
Association, p. 25. 

Leotaud, (Antoine, M.D.) Oiseaoz de I'Isle de la Tri- 
nidad. Fort-of-Spain, 1866. 
Contains systematic descriptions of all the species of 

birds, 297 in number, which the author has fi)und in Tri- 
nidad. 

Mitchell, (Heitby Stttaet, M.D., Fh. D.) Suggestions 
for increasing the Quantity and improving the Quality 
of Trinidad Sugar. Port-of-Spain. 1 848. 

Mitchell, (The Hon. Henry S., M.D., Ph. D.) On the 
Megassicator of Mr. H. Warner. Trans. Scientific As- 
sodntion, p. 53. 

Nuoent, (Dr.) On the Pitch Lake of Trinidad. Transac- 
tions of the Geological Society, 1 ser. vol. i, p. 63. 

PuBDiE, (William.) Eeport on the Porto-Bico Exhibi- 
tion, the Agriculture of that Island, &c. Port-of-Spain| 
1854. 
Contains some good remarks on the state of Porto-Sico, 

chiefly in reference to Agriculture. 

BEnmABDT (J.) and LuTEEir (0. F.) Bidrag til det Yestin- 
diske Oeriges og Navnligen de Dansk-Vestindiske Oeers 
Herpetologie (West Indian Herpetology.) 
Beyiewed in the Natural History Beyiew, yoL 3, p. 521. 
Beference is made to the Trinidad species. 

Swift (Fbedebiok Jenztey) and Kebnahan (William.) 
Essay on the cultiyation of the Sugar-Cane in Trinidad. 
Port-of-Spain, 1848. 
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Wajj:. (George Pa^rkes) and Sawkins (James G., F.G.S.) 
Eeport on the Geology of Trinidad. London. Bojal 
8vo. 1860. 

The Beport of the Government Survey on the Geology 
of Trinidad. The descriptive, straitigraphical, and econo- 
mical geology is treated in detail. The appendices give 
details of some of the strata, and accounts of the salses and 
bituminous deposits. Mr. Criiger's paper on the Flora, 
originally published in Dr. DeVerteuil's work, is here re- 
printed ; and there are some insufficient and inexact no- 
tices of the fossils. 
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NOTICES AND ABSTRACTS OF SCIENTIFIC 
MEMOIRS. 

Petboletjm and Oil -Fields. 

In the March numher of the ** Geological Magazine " we 
find a review of some recent book» on Petroleum and Oil- 
fields. In the course of this review the writer takes occa- 
sion to remark on the absence of satisfactory information 
as to the geological history of bitumen and bituminous 
fluids. Differing in this respect from coal, which usually 
occurs in a definite manner in certain formations, petro- 
leum has been obtained from nearly all of the formations. 
So multitudinous are the modes of it& occurrence^ so con- 
cealed are its hidden sources, if apparently of recent ori- 
gin, or so utterly lost, if of ancient date, that it is scarcely 
a wonder that geologists have allowed it to retain a 
known but an unexplained existence ; that^ at the best, but 
ha^ ideas of the truth have been litrown out amongst 
a host of imnatural theories. Two theories have met with 
more favor than others. These seem to be ^^ special 
mioeralization " and ** distiUation.*^* 

The reviewer then goes on to remark that the best evi- 
dence in favor of the first-mentioned theory, that of Mr. 
G» P. Wall, appears to be defective in that it does not 
supply the necessary connection in the series of phenomena 
alleged to take place on the conversion of vegetable matter 
into asphalte. 

Having examined and e^tplained the distillation theory 
which in his view is the mere plausible, and which ascribes 
the origin of asphaltic deposits to pre-existing bituminous 
formations (such as coal, &c.) the reviewer sums up the 
evidence in favor of each of those theories, very much in 
favor of that of distillation. 
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It may be said, at first sight, that both the given theo^ 
ries are equally inadequate to assist the practical man : 
that, according to either, bituminous substances may be 
found impregnating the earth in any formation. But re-- 
flection will show that if the- geologist makes himself 
thoroughly acq^udnted with the structure of a district he 
will probably acquire some means of judging as to the pro- 
bability of the occurrence of hydro-carbons therein. 

In the May number of the ^' Geological Magazine ^ Mr. 
George P. WaU FXI^.S. replies to the remarks on his 
views contained in the review just noticed. Mr. Wall 
details briefly the proofs on which the origin of bitumen 
by direct conversion from wood is founded,, and shows 
from geological evidence the probability of this theory, and 
the improbability of the view that the bitumen is derived 
from pre-existing carbonized vegetables. 

The mineralization of vegetable substances*, whether 
tending to the production of coal and lignite or bitumens, is 
accompanied by the production of gases and especially of 
hydro-carbons. Over the whole bituminous area in Tri- 
nidad and Venezuela, wherever the liquid petroleums are 
issuing from the surface they are accompanied with an 
emission of gas more or less inflammable and frequently 
associated with water and miid. It is evident that the 
pressure of the gases generated in the production of the 
bitumens is the active agent in the delivery of the oil and 
water, which arrive at the surface perfectly eooL These 
oils and pitchy substances' rapidly lose their volatile and 
solvent principles and consolidate; where exposed to the 
solar action a further evaporation takes place and a hasfd 
brownish-black bitumen remains, possessing a consider- 
able proportion of earthy impurity. VHierever the surface 
is favorable for the accumidation of thi pitchy discharges, 
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tbe bitumens, still plastic, flowtogether from various cen^ 
'tres of emission and coalesce into a more or less extensive 
aggregation of the substance. The *^ Pitch La^a " of Tri- 
nidad is merely an instance of this coalescence on a larger 
scale than usual« 

Mr. Wall then shows that this view of the production of 
bitumen, (nam^y, by direct conversion) is not new, having 
been expounded by Bisohof twenty years ago. 

Some remarks follow as to the production of bitumen 
'from animal remains for which there are many well-known 
evidences, among which is the mountain limestone (of 
Derbyshire &c.) which,, where highly fossiUferous, contains 
bitumen in the cracks and joints, evidently derived from 
the animal substance of the fossil remains. 

' E. J. L. G. 



At the Academy of Sciences (Paris,) on April 23, Mr. 
Berthelot presented a note " On the Origin of Carbides 
and combustible Minerals," in which the author, startiDg 
with the hypothesis of Mr. Daubr6e that free alkaline 
metals may possibly exist in the interior of the globe, sup- 
poses that carbonic acid comes into contact with these 
metals, and passes through a series of chemical changes 
resulting in bitumen, petroleum, &c. Thus the author 
conceives a purely mineral origin for these natural carbides. 
(See the Chemical I^ews, 5th May.) 

E. J. L. G. 
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The Origin of Petroleum. 

In a lecture recently giyen by Professor Ansted, at tie 
Boyal Institution, " On the Mud Volcanoes of the Crimea," 
an attempt was made to show a connection between this- 
peculiar form of yolcanic action and the existence of petro- 
leum, and the relationship of both to great lines of geolo- 
gical disturbance. In Sicily, during the commencement of 
the late eruption in the Bay of Santorin, a jet of muddy 
water at a high temperature was thrqwn out on the flanks 
of Etna, containing a slight quantity of petroleum, or 
naphtha. This was an instance of the outburst or first 
stage of the mud vulcano. The great district of the Cri- 
mea, extending over 2,000 square miles, was next described, 
some of the mud yolcanoes being of considerable age and . 
of great size ; one near Kertch, described by Strabo, and 
in eruption 70 years since, being a mile and a-half round 
at the base, and 250 feet high. Although no organic de- 
posits were certainly known in the Crimea, the rocks were 
such as to indicate the likelihood of their existence. Those 
of Java were also noticed as running into connection with 
the same line as the petroleum springs of Eangoon. In 
Mexico and Trinidad the association was also pointed out ; 
the same was the case in the Appennines, and on the 
flanks of the Alps were the famous asphalte beds of Seys- 
sel. The lecturer considered the rock oils to be the result 
of slow volcanic distillation from beds of organic matter, 
and endeavoured to draw the inference that the particular 
conditions of the mud volcanoes should prove a clue to the 
presence, in the subterranean roclcs, of petroleum. 



Digitized by CjOOQ IC 



^0TIC£S OF MEM0IH9. ti 

Tlie Bamboo as a Paper Material, 
The "bamboo, which grows abundantly in most of the 
West India Islands, has been for some time past largely 
'exported from Jamaica to New York in bales and bundles 
for the purpose of being manufactured into paper, and has 
proved qtiite as valuable as rags. The value of the bam- 
boos growing in Jamaica has been estimated as high as 
£150,000. The bulk of the article stood hitherto, however, 
in the w«y of shipment. Made up into bundles of large 
'dimensionB, the hold of a vessel wtts soon filled, and cap- 
tains did not care to take it as freight, any vessels so laden 
becoming top-heavy. To prevent this, the vessel had first 
to be stored with heavy cargo on her ground tier, thus 
allowing less space for bamboo. To obviate this, efibrts 
have lately been made with success in the island to crush 
the bamboo between mill-rollers, and, by screw press- 
ing, pack it into bales, as is now done with esparto and 
other bulky fibres. 



On Khynehoprim penetrans. By Prof. H. Earsten. 

In the " Annals and Magazine of Natural History " (3 
ser. vol. XV, p. 293) Professor Karsten gives an account of 
^the Nigua or Chigo, Rhynehoprion penetrans J Fulex penetrans 
linn.) After remarking upon the imperfect knowledge 
we still possess of this curious parasite and giving its S3mo- 
nymy and a list of the authors who have described it. Prof. 
Karsten shows that the species is confined to tropical and 
subtropical America, ranging from Virginia in about 30° 
N. to Paraguay in 29° S. The insect is always met with 
in the vicinity of human habitations. Occupied or deserted 
leaf huts made by field-laborers or travellers for temporary 
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shelter usually become the dwelling-places of small mam- 
malia, which seek shelter from the rains, and these ani- 
m-als then serve for the preservation and increase of any 
progeny of the Nigua that may have been left behind by 
the travellers : hence it is that such places often parti- 
cularly abound m Niguas, which attack new-comers in 
great numbers. 

After accounting for the greater liability of newly-arrived 
strangers to the attack of this insect the author states that 
the Nigua is a parasite during one period only of its life ; 
for the impregnated female alone bores into the «kin of 
warm-blooded animals: the unfecundated females and 
the males do not live parasitically. The dark brown color 
of the contents of the stomach in the animals which are 
found running about indicates that, like the allied fleas, 
they live on blood* 

The conseq;uences oi the parasitism of the Nigua are then 
considered and it is admitted that these m^y, in bad consti- 
tutions, amount to the destructive effects cited by various 
writers. He also remarks on the swelling of the inguinal 
glands observed by TJlloa and Jussieu, and states that it 
occurred in his own person at La Qiiayra. This swelling 
of the inguinal glands led the authors mentioned to believe 
that a second species exists, but Prof. Karsten is doubtful 
on this point.* 

When the animal has become quiescent in its dweUing- 
place under the skin it produces little uneasiness unless 
the spot be irritated by pressure or Mction, in which case 



* The compiler of this notice can add his testimony as to the swel- 
ling of the inguinal glands produced by the Nigua ; but it was his im- 
pression that the swelling was aided by the pressure of the boot on the 
wound caused by the Nigua. The animal was extracted, and is now 
in the possession of Mr. Jabez Hogg, F.L.S — R. J. L. G. 
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ioflamniation supervenes just as in a frozen limb. Tlio in- 
xn*ea8ed heat and softness of the skin in consequenoe of the 
inflammation attract other Niguas and facilitate their pe- 
netration in the vicinity of th^ first one. This is the cause 
of the juxta-position of several Niguas described by various 
^writers, and not, as stated by all authors since the time of 
t)viedo,*1;he exclusion of the larvae from the eggs in the 
wound or in the uninjured body of the mother. The author 
Bupports this conclusion by showing that the eggs are ex- 
cluded singly and that the female nevef contains larv£&. 

'^* l?he extraction of the parasite from Ihe sKn is, as 
stated by Gximilla, far more easily eSected at a l&tet period 
than in the first hours and •during the penetration, because 
then the animal which is working briskly, only increases 
its efforts by the aid of its mandibles, which are peculiaarly 
adapted for the purpose, and indeed fastens these so firmly 
in the ^Ism that ihey are not unfrequently torn away from 
the body of Ihe flea, and remain sticking in the skin when 
Ihe animal is removed with violence. As early as the next 
day the voluntary activity of the animal is much diminished, 
and then, but with still more ceitainly after the lapse of a 
few days, with a little care the epidermis may readi^ be 
pushed aside with <a bhmt knife or needle all round the 
flea, without injuring the latter, and thus the globular ani- 
mal may be so far exposed that fhese instrumentei, or « fine 
pair of forceps, may be got under its body, and it may then 
be removed without much resistance and by slight pressure 
with ail the buccal organs which project far into the true 
skin (the roots or filaments of Sloane, Ulloa and Swhartz). 
But if in removing the dilated and delicate body, which 
adhei^es more or less closely to the surrounding cellular 
tissue of the skin, we proceed so clumsily as to tear it, so 
that a portion of it, with the piercing-apparatus imbedded 
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in the corium, is left beliind in the sMn, Ijrmph flows conti- 
nuallj from the wound, and a purulent condition soon set- 
ting in converts the originaQy smalT wound into a more or 
less extensive sore." 

The author then discusses the question as to whether 
there are two species of Nigua or only one, and decides in 
favor of the latter opinion.. He next gives a very complete^ 
account of the anatomy of iiie animal, which is illustrated 
by two wdf-executed plates. He concludes with some re- 
marks on the proprieiy of the separation of Ehynchoprian aa 
a distinct genus from Pulex. 

E. J. L. €L 
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Friday, Ath January, 1867:. 

The ABSociation met at Dr. Kelaart's, Colombo House, San 
Fernando. 

William Casper Kelaart, M.E.C.S.L., &c., in the Chair. 
John Herbert Trollope, Esq., Port^of-Spain, was elected, 
a Member. 

The following donations were announced :. — 

1. "On the Tertiary MoUusca of Jamaica ; On Tisrtiary^ 
Brachiopoda from Trinidad ; and On Tertiary Eclimoderm 
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from the West Indies." By E. J. Lechmere Guppy, Esq.,. 
Presented by the Author. 

2. ** On l^e Eolations oi the Tertiary Formations of the^ 
West Indies. By E. J. Lechmere Guppy, Esq., F.G.S. 
With a Note on a new Species of Ranina, by Henry Wood- 
ward, Esq., F.G.S., and on- the Ordifbidea 2iXidi NummuUnce^ 
by Prof. T. Eupert Jones, F.G.S." Presented by E. J.. 
Lechmere Guppy, Esq., F.G^Sv. 

The following communication was read :^ — 

On Earth: Closets. By the Hon. Henry Mitchell, M.D.,. 
Ph.D.. — Mr; James of Halton, Weston FurviUe near Triny,, 
in writing to the Times says : " The process of deodorisa- 
tion by earth referred to in Dr. Hawkesly's letter in th^ 
Times of Friday last may be seen in full operation on.. 
Baron Eothschild's estate here. Any one taking an in- 
terest in the imppOToment of the condition of the poor and 
the state of our rivOTS^ would do well to satisfy himself or 
the truth of Dr. Hawkesly^s \diewa by a personal inspection^ 
of the whole process. 

In the earth-sheds here he may see excrememtitious mat- 
ter on its first removal from the closets, and in barrek dried 
and ready for the com and turnip drills, in all its stages* 
perfectly inodorous, even when subjected to the fiercest 
summer heat. The deodorisation may be effected either^ 
by the rough and ready application of a shovelful of garden., 
earth every day, or by the more refined and perfect appa- 
ratus patented by the Eevd.. Mr. Moule. It is with thi& 
Htlie machine that the Haltoit closets are fitted ; they are- 
cheap, self-acting, and cannot get out of repair. To the 
benefit oonferaed by them on iih© poor^ th* cottagers them- 
selves will i^eak. There are yet enough of ^e old cesspools, 
remaining to enable a visitor to appreciate at a glance thft- 
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perfection of the earth-closet system. I can see no reason 
irhy this system cannot be adopted by towns ; it is inex- 
pensive and most efficacions, requiring no better engineer 
than a journeyman carpenter. The earth may be taken in 
^t long intervals and stored like coals, while the cesspods 
may remain unemptied for 3, 6 or 12 months according to 
their size, or the convenience of the tenant, without causing 
ihe smallest annoyance. With rare exceptions, existing 
water-closets and cesspools are available for the earth me- 
thod, and are readily adopted at a very trifling expense." 

The preceding is extracted from a late Times paper. 

In confirmation of the advantages offered by adopting 
the above system, I would draw attention to the fact that 
the water-dloset on my own premises has never been in use 
for the last ten y-ears, and although l^e inmates of the 
house are numerous, above twelve, the s^ubstitution of the 
"dry earth system has, during that tim^ given entire satis- 
faction ; the deodorising influence is complete, and the re- 
H3eptacles are emptied without disgusting those employed. 
^Tiis is a matter of great consequence where the laboring 
•classes exhibit, as they do here, such repugnance to remov- 
ing night soil, and though last not least, the refuse, being 
inodorous, is a valuable manure, not only for the field far- 
mer, but for the more fastidious florist. Why an applica- 
tion so long before the public and of such value in a sani-' 
tary as well as agricultural point of view should have been 
hitherto entirely neglected in this colony, it is difficult to 
tmderstand. We have liebig's assurance that tho excreta 
&om a single individual are sufficient to manure an acre of 
-cereals ; if so, the amount furnished by the laborers and 
stock on each estate in this colony would, with anything 
like due economy, suffice for its individual wants, and thus 
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avoid the enormous annual outlay for imported mineral 
manures. As to the specific value of the manure, farming 
•experience in England has already shown that the same 
portion of earth can be repeatedly used for absorbing and 
deodorising, and that when it has sei?ved for this applica* 
tion seven times in succession, it is still free from all unplea*- 
sant smell, and equal to superphosphates in the tumip"- 
fields ; its influence, however, being more durable and per^- 
ceptible for three successive years. It may not be amiss to 
tidd that no manure is more useful in breaking up the tena>> 
ciiy of clay soils and reducing them to a rich and mellow 
loam. Late papers assure us that, besides the employment 
of Moule'a patent earth-closets by individuals, companies 
are being formed in several localities for introducing what 
may be termed the dry conservative mode into towns. AH 
true cultivators of sanitary laws must hail this adaptation 
with unfeigned satisfaction ; for the earth-closet will not 
only free the inhabitants of towns from the evils insepara- 
ble from the best-executed system of water-closets, such as 
regurgitation, bursting of pipes, and the continuous exha* 
lation of poisonous gases to which the Windsor epidemic 
of Typhoid fever was due, but present him with a system 
which can be carried out most inexpensively. The first cost 
is the supply of dried earth, and that I should think any 
agriculturist in the neighbourhood of our town would will* 
ingly supply, on condition of receiving it back when its 
absorbent and deodorising powers were exhausted. This 
system of dry conservation is no longer in its infancy, no 
longer confined to the brains or cabinets of theorists, but a 
matter realised in daily practice and admirably suited to 
tropical climates. The deodorisation of the closets is imme- 
diate and complete, as it was, no doubt, in the days of 
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Mos^s, when first recommended. It is scarcely necessary 
to adduce anything further in favor of a practice so sound 
that it is in general use by the feline tribe who most re- 
quire it. 



TiCesday, \2th February^ 186^7. 

The Hon. Henry Stxtar^ Mitchell, M.D., Ph.D., Presi- 
dent, in the Chair. 

Walter Darwent, Esq., O.E., was elected a Member. 

Eobert Swift, Esq., 1618 Locust-street, Philadelphia^ 
U. S., was elected a Corresponding Member. 

The following donations were announced : — 

1. The Quarterly Journal of the Geological Society. STo* 
B6. Presented by E. J. Lechmere Gnppy, Esq., E.G.S. 

2. The '* Geologist^' for December 1862, Presented by 
!R. J. Lechmere Guppy, Esq., E.G.S, 

Also the following, not previously announced : — 

" A Week at Port-Eoyal." Bj the Hon. Eichard HiU. 
Presented by the Author, 

The President read the following Obituary Notice of Dr, 
Antoine Leotaud>. — 

It is with deep sorrow that I have to announce to the 
Association the death of one of its most respected members, 
^ou are aU a,ware that it is Dr. Leotaud to whom I allude. 

Dr. Leotaud was born in this Island in 1814. He was 
educated in France and studied medicine in Paris, where 
he took the degree of M.D. Since his return to his native 
country Dr. Leotaud's life was devoted to Science. For his 
medical works he received the gold medal of the Paris So- 
ciety of Medicial Practice and that of the Medical Society 
of Ghent. His great love of the natural sciences was dis- 
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played by his pursuit of Ornithology, upon which subjedb 
he contributed an essay to Dr. de Vertenil's work, published 
in 1858. The magnificent collection of Birds, the work of 
his own hands during seventeen years, bears witness to hit 
industry and his aseai for Ortiithology, Hat colle(ftion was 
generously presented by Dr. L^otaud to the Colony, and is 
^t present temporarily deposited in the Council Boom, the 
Island not yet being in possession of a Museum<. Last year 
Dr. Leotaud published a complete account of the Birds of 
the Colony, which has been noticed in our transactions, and 
which alone would be a monument of the ardor and success 
with which he had studied^ 

Dr. Leotaud also devoted some part of his time to Ichthy^ 
ology, and he contributed a catalogue of the genera of Tri- 
nidad Fishes to Dr. de Verteuil*s work before alluded to. 
The exposure to which he was subject in the pursuit of these 
branches of Science, doubtless contributed to that breaking 
up of his constitution which eventually resulted in his death* 

Previous to his illness Dr. Leotaud had been a constant 
attendant at the Meetings of tho Association, and on more 
than one occasion he favored us with his views on Scientific 
and Medical subjects ; and at one of our Meetings he read 
a paper on Chocolate, which is printed in our Transactions. 
For the last fifteen months, however, the increasing ill- 
health of Dr. Leotaud has prevented him from attending 
our reunions; He died on the 23rd January last, after a 
long and severe illness borne with great patience and resig- 
nation. 
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Th^ Si^ret^ry read the following Eeport for the past year : 

AlOrUAtL ESPOBT FOR THE YeAB 1866. 

I beg to present the following short report upon the con- 
dition, financial and otherwise,, of the Scientific Associatioa 
£or the past twelve months. 

With regard to our Members ; we hare lost one by resign 
nation ; we have elected five Members, one Honorary Mem- 
ber, and one- Corresponding Member, leaving as the total 
nimiber on the 31st December r 

Members 18^ 

Honoraiy Member 1 

Corresponding do 6 — Total. .25 

being an increase in all of 6 since the previous year. 

The following is the balance sheet of the Association. I 
nay remark that though the balance- on the 1st January 
appears to be large,, yet the whole of it is required for the 
expenses connected with the publication of the current part 
ef the proceedings :-^ 

ITie Treasurer in account with the Scientific AssocitUion. 



Eeoeiptsw $ 

Balance, 2nd Jan. 1866. 29 72 
Subscriptions received .4d 60 
Papera sold 1 40 



$77 62 



Payments. } f 

Printing 27 9a 

Postage 4 9» 

Stationery 40 

Balance,31stPec.l866.44 34 



$77 62 



The papers that have been read are but few in number^ 
and were all contributed in the latter part of the year, their 
titles are aa follows :— 

Th^ Hon. H. MitQheU, M.D., Ph.P.— On the Use of Sul- 
phites in Medicine. 
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Mr. R. J. Leclimere Guppy, F.G.S. — Catalogue of tlie- 
Land and Freshwater MoUusca of Trinidad. 

Idem. — Note on the Earthquake of 26 Sept., 1866. 

The Hon. F. Goding^ M.D, — On the Petroleum and the. 
Manjack of Barbados. 

The Association is to be congratulated on. the completion 
of the First Part of the Bibliography of Trinidad, which has. 
appeared in the proceedings, and which cannot fail to be of. 
great use to those in any way interested in the Colony. 

One of our members having volunteered to give us a state- 
ment of the progress and condition of Science here, it is. 
therefore unnecessary for me to extend this report to the 
subject, 

HENEY F. J. GUPPY, 

Secretary Sf Treasurer, 

The folTowing communications were read : — 
1. Remarks on the Cultivation ofSoientific Knowled-ge in Trini- 
dad, By E. J. Lechmere Guppy, Esq., F.G.S. 

The progress of Science mthin the last few decennia has 
been so great and so irresistible that I feel sure that I shall 
have the indulgence of the Association in beginning this, 
communication, intended in some sort as a supplement to 
our Secretary's Eeport for the past year, with some remarks 
drawn from the works of one or two of the leading thinkers 
of the present day, whose inquiries serve to point out the 
direction in which Knowledge is tending. 

The great distinction between man and brute is the pos- 
session by the former of the means and the ability to accu- 
mulate and classify Knowledge. Simple Knowledge is that 
slowly organized classification of elementary experiences 
forced upon man by his helpless state at his entrance into 
the world. But the preservation of his daily existence de- 
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pends upon thd accuracy with which he observes, classifies 
«uid infers the properties of objects, their order of oo*- 
existence and succession. He has to find his friends and 
his foes amid the multitude of forces which surround him. 
Each has to be carefully -watched and tested; the dearest 
friend often proving the direst foe under trifling changes of 
conditions. The spontaneous activity of man's intellect urges 
him to the construction of schemes by which the various 
phenomena may be connected; he links the known and 
accessible to the unknown and inaccessible. Thus Philo- 
sophy emerged from Knowledge. As Civilizatitm advanced, 
Knowledge became more extensive and precise. Philosophy 
took a wider range. Arts arose, which preserved and trans- 
mitted the common fund of knowledge. Those great na- 
tions which duly cherished this heirloom and increased its 
store, magnified their existence and became the ^017 of 
our race. Those nations which neglected it perished, or 
continued barbarous; that is, comparatively heiress and 
miserable.* 

In placing before you some remarks on the character and 
aims of Science I feel that I cannot do better than again to 
quote the words of the writer from whom I have drawn the 
preceding sentences. Science, he says, acquires her dignity 
and power from her disinterestedness. Although her re- 
searches, even in the remotest regions^ are always eventu- 
ally beneficent among our daily uses, although the most 
abstract speculations ultimately contribute to the satis&c- 
tion of our vulgar needs, it is not with this view that re- 
searches are undertaken. It is well, indeed, that it should 
be so, for if Science did not possess an interest of its own, 

*'Gcorge Hemy Lewes : Aristotle, a Chapter from the History of 
Science, pp. 24, 25. 
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vrh.0 among mankind would undergo the laborious study 
and the utter self-denial which characterize the patient 
«eeker after Knowledge. For Use is secondary and deri- 
vative, the primary object is elucidation of the Truth. Ail 
Truth is beneficent ; but her seekers desire to behold the 
serene splendor of her face, and not themselves to reap the 
benefits which spring up on her track.* 

This attitude was first assumed by the Greeks. Theilr 
philosophers were content to seek wisdom as the one great 
object without directly subordinating their search to Eeli- 
gion or to Use. In doing so they incurred serious peril. 
The bitter hostility of theologians has in all ages been di- 
rected against the scientific attitude as essentially irreligious, 
because it seems to exclude the constant agency of the gods, 
and apparently destroys the moral feelings connected with 
this agency. But that this is a mistaken view is shown to 
be the case by the fact that this hostility has gradually 
grown feebler and is now entirely restricted to narrow or 
imperfectly cultivated minds. The change has been effec- 
ted partly by the irresistible progress of Science with her 
triumphant demonstrations, and partly by a deeper philo- 
sophy which has disclosed that Science can only destroy 
false explanations which it is for our welfare to have des- 
troyed. No truth can be shaken by Science. If in her 
own path she detects certain truths, these must necessarily 
be harmonious with all other truths. We must learn to 
welcome all and to prove all. 

Even those bigoted minds which still regard with alarm 
the steady advance of Science, must admit the fact of its 
advance, the greatness of its victories, the triumph of its 

* Xicwea' Aristotle, p. 42. 
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method, and the certainty of its continuing to extend its 
empire. In minds of larger culture or of less jealous nar- 
rowness there is a complete cessation of the old antagonism ; 
a gradual approximation is heing made hetween theology 
and science, and a more candid recognition of their mutual 
claims in regard to the grand religious and moral ideas 
which must ever regulate the movements of society.* 

Science, yet in its youth, tends constantly to free man: 
from the chains in which he has been bound by supersti- 
tion, by making known to him the conditions of his exis- 
tence and enabling him to direct his aim towards those 
objects which aid him in securing happiness ; relieving him 
from the unnecessary trammels which have been imposed 
by a dim perception only of what is good for him. Those 
who oppose or sneer at Science should recollect that the 
necessary consequence of their views being carried out 
would be the complete destruction of civilization and of its 
results. And in our day it is so certain that the progress 
of Science is so absolutely irresistible and so accelerated 
that it is merely a question with each community whether 
it shall help the stream or suffer itself to be borne by it. 
In the latter case it must perish or suffer itself to fall into 
a state of barbarism more or less complete. 

Those who wish to pursue these views farther will find in 
the works of Lewes and Herbert Spencer the latest exposi- 
tion of the principles which indicate the course of modem 
Science ; and I may refer to the address of the President 
(Mr. Grove) to the British Association at their Meeting last 
year for an example of the mode of treatment adopted in 
scientific questions by modern philosophy. It is to the pro- 

* Lewes, op. cit. pp. 43, 44. 
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mulgation of the principles I have alluded to that we owe- 
■ucli works as those of Mill, Buckle and Lecky. 

Aristotle found it necessary to defend Biology even among 
^he Ghreeks, of whose hi^ intellectual advancement we have 
so many proofs in th^ literature, their public and private- ' 
nfe, and their w(»*k& of art scareoly as yet surpassed by the- 
most diligent efiEort^ of modemsv The (Greeks were the trtie^ 
{bundf^rs of Science a» distinguished &om unclassified know* 
ledge — a mere mass of experiences without shape or order* 
But it was reserved to the modems to use the great instru- 
inent of induction, of which the Greeks had as yet only a 
perception, and which Bacon indicated as the true Methods 

In the darkness of the medieeval period Science was al* 
jnost entirely neglected. But even in our own days when 
Science has made so vast a stride, and when wo obtain a 
glimpse of the glorious part it has to play in the develop- 
ment and advancement of mankind, such a defence as that 
of Aristotle is not wholly superfluous : for we hear from 
grave men, too facile in contempt of what they do not un- 
derstand, protests against "a trivial curiosity respecting 
flies and tadpoles. ""^ 

Now, as to the limits of Knowledge. I have already 
stated in the words of Lewes that all Science is beneficent 
even among our daily uses. Even were it not so, the mere 
pecuniary advantages gained by the increased intelligenco 
produced in mankind by its cultivation would pay for all 
the time and labor spent in its prosecution. But the fact 
is, there is no such thing as useless knowledge. People 
always inquire for the practical application of this and the 
other study, but not seeing any they often condemn such 
as useless. But God made nothing in vain. It is neces- 

* Lewes, op, cit. p~ 296. 
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$tkvy for us, nay, our very existence depends upon our 
knowledge of the laws of nature ; and to acquire this we 
must make use of eveiy help to knowledge that we can ob- 
tain. I may be answered that hitherto the world has got 
on well enough. But is there- not farr too much misery and 
suffering in the world ? Can any one deny that mankind, 
or by far the greater part of mankind, is really and truly 
in a stata of abject slavery ? And the more civilization ad- 
vances the more this will be the case unless there is some 
counteracting tendency. This counteracting tendency can 
only be Science, man's sole hope for the future, his redemp- 
tion in fact. I urge it now and in this Colony for our own 
Sakes ; for should this advice be rejected^ and should we be 
content to shuffle on as hitherto without a ray of light ta 
illumine our darkness, I do not fear for Science, in spite 
^ven of the number of those who ignorantly oppose her 
progress, but who should be the first to welcome her in 
consideration of the benefits to be received from her. I 
could, without difficulty, give you examples of the advan- 
tages, to be derived from that knowledge so often called 
useless, but you will agree with me that our limits will not 
admit of it. Neither do I expect that any one who docs 
not already agree with me is to be convinced by my feeble 
efforts; but I hope that I may in some measure be the 
jneans of directing their attention to these subjects, and no 
man can study Nature without perceiving the truth of what 
I say. And even the most casual observer, if he will try 
to trace out conscientiously the exact boundaries of what 
he may consider useful and useless knowledge, wiU find 
how hopeless is the task, and how ill-founded is the idea 
that any knowledge is useless. 
Coming home to our own progress in matters of Soiencey 
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tre may congratulate ourselves that the Association has at 
last obtained some standing in respect to the publication of 
its papers. We have decided to publish our papers, to- 
gether with a detail of the proceedings at the Meetings 
and Notices of Scientific Memoirs published elsewhere, in 
the form of a half-yearly Journal, of which the fiist number 
is already in your hands. 

The first paper contained in the Journal is one by Dr. 
Mitchell on the Use of Sulphites in Medicine. As Dr. 
Mitchell has brought forward a subject which cannot but 
be of interest to all who value health in this island, having 
reference as it does to the proper remedies for the peculiar 
diseases of a tropical climate, I shall introduce some re-- 
marks on investigations of a similar tendency which have 
been made elsewhere. "We learn from the researches of 
Dr. Salisbury in the United States that it is highly proba- 
ble that intermittent fever is caused by the action on the 
system of microscopic vegetables which have their origin in 
swamps, (and particularly in those swamps it would seem 
which are formed by an admixture of fresh and salt water*). 
But it is further interesting on this point to notice the in- 
vestigations made by Dr. Wood of Philadelphia, who has 
found that the air of large towns has a remarkable effect in 
destroying miasmata. It is suggested that the amount of 
combustion may be the cause. Of the fact itself we have 
some confirmation in the observations of M. de Tournon, 
Prefect of Eome at the commencement of the present cen- 
tury f, which have been brought forward by Dr. A. Tripier 
of Paris. According to these observations the liability of a 

♦DeVerteuil, Trinidad, p. 152. 

t Etudes Statistiqucs &ur Rome et la partie occidentale des Elats^ 
Romains. Taris. 
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place to intermittent fever is less as the population is con- 
centrated ; the danger invariably diminishing in proportion 
to the density of the habitations. M. de Tournon shows 
from historical data that those parts of the Pontifical States 
which were unhealthy in 1810 (as they ere now) were for- 
merly densely peopled and covered with habitations and were 
salubrious. At a later date when the local population had 
been destroyed and the Romans had been drawn off in great 
numbers by incessant wars, unhealthiness began to arise 
from the depopulation and from the substitution of pasture 
for arable lands. By means of this hypothesis Dr. Tripier 
explains the continued exemption of Paris from intermit- 
tent fevers, in spite of the constant disturbance of the soil in 
that city in the course of the improvements going on there. 
These questions cannot yet be considered as approaching to 
a final settlement ; for to take M. de Toumon's C6we, we 
know that there have been oscillations of level in Italy 
which may have increased the extent of swamp in that 
country. It would be interesting to learn from the medical 
men of these colonies how far the views expounded by Dr. 
Wood and M. Tournon are borne out here : and it would 
not be without importance to determine what the influence 
of trees may be in diminishing liability to fever. 

The other papers printed in the ** Proceedings" are enu- 
merated in the Report of your Secretary. There is only 
one other I shall touch upon, and that is the interesting 
memoir by Dr. Goding on the Petroleum of Barbados. I 
may remark in reference to this paper that although the 
Scotland formation of Barbados differs much in composi- 
tion from the Miocene beds of Trinidad, yet we have re- 
semblances in the occurrence of petroleum and other carbo- 
naceous deposits and of large quantities of selenite. More- 
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over, as I stated to you on the reading of Dr. Coding's 
paper, I have recently discovered one of the fossils obtained 
by Sir Robert Schomburgk from that formation in the mid- 
dle beds of the series at San Fernando designated by me as 
Lower Miocene. This shell, alluded to by Dr. Goding in 
his paper, the NucuU SchomhurgU of Forbes, was found by 
Sir !R. Schomburgk in an isolated mass of rock in the Scot- 
land formation. This rock was described as being exceed- 
ingly fossiliferous, but the fossils were imperfect. At San 
Fernando this shell occurs in a greenish-g^ey shale associa* 
ted with several very curious species of moUuska, which 
unfortunately cannot be extracted owing to their excessive 
fragility. The species are, however, all extinct, like those 
from the other beds at San Fernando, some of which have 
been described by me in a recent communication to the 
Geological Society of London. 

I shall now pass briefly in review the more important 
additions which have been made to the literature of the 
island within the last year or two. Since the publication 
of the Geological Survey of the island the most noteworthy 
work relating to Trinidad which has appeared is that on the 
Birds by Dr. L6otaud, member of this Association. At our 
meeting in August last I had the pleasure of exhibiting to 
you a copy of this work, and I took the opportunity to lay 
before you a few remarks on the results attained in that 
book, chiefly as to distribution of the birds. You were 
good enough on that occasion to ask me to draw up those 
remarks for publication in your Journal. I shall there^ 
fore ask your indulgence whilst I place them again before 
you. As I observed upon the occasion referred to,, thid 
book is one that does much honor to its lamented author^, 
and through him to the community. Had eyen. our fftusur 
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been much better known tban it is, and were we even ia 
the position in this respect of a province of a European 
State, Dr. Leotaud's work would still have been of great 
interest and utility ; but when we consider that the present 
work is absolutely the first which has undertaken to treat 
systematically of the Birds of the island, it will be seen that 
we have in this respect risen suddenly from a state of al* 
most entire want of information respecting our ornitholo- 
gical fauna to the possession of a work scarcely inferior in 
scientific treatment and in fulness of descriptive detail to 
those of more favored countries. 

Dr. L6otaud has scarcely perhaps elaborated his synonymy 
to the extent which might have been desirable. More in- 
formation as to the distribution of the species would have 
been very acceptable. By the tables given we find that 23 
species are common to Trinidad, North- America, Jamaica 
and Cuba; 18 to Trinidad, North- America and Jamaica; 
9 to Trinidad, North- America and Cuba ; 23 to Trinidad 
and North- America ; 10 to Trinidad and Jamaica ; 6 to 
Trinidad and Cuba ; and 6 to Trinidad, Cuba and Jamaica. 
By adding together the numbers for these places we find 
that 73 species are common to Trinidad and North- America, 
57 to Trinidad and Jamaica, and 44 to Trinidad and Cuba. 
This shows a closer analogy between the ornithic faunas of 
J^orth- America and Trinidad than between those of the lat- 
ter place and the Antilles. "We have also the interesting 
fact that while the Birds of Cuba number 129 and those of 
Jamaica 185, our own island furnishes the much greater 
number of 297. We have no information from Dr. Leotaud 
on the precise differences and affinities of our fauna com- 
pared with that of South- America as to Birds ; but it may 
readily be inferred from his remarks that he considers Tri- 
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nidad an essential part of the continent in this respect. 
Still a comparison instituted on the one hand with the nor- 
them part of Venezuela and the Antilles, and on the other 
hand with the vast region comprising the river-valleys of 
the Orinoko and the Amazons would probablj have evolved 
some facts of interest. It ia indeed most likely that the 
Doctor has omitted these points more from a want of trust- 
worthy information on the Zoology of the countries referred 
to, than from an unwillingness to follow out that part of the 
subject. But having obtained a sure groundwork in tha 
specific determinations here given, the rest will, as Dr. 
li^otaud truly says, readily follow, and indeed will be a 
comparatively easy and pleasant task. For the scientific- 
man in Europe can scarcely form an idea of the difficulty of 
determining species in a Colony without Museums and with- 
out Libraides. As regards Ornithology, now that Dr. Leo- 
taud has given us the results of his seventeen years' labor,. 
Lis work is a host in itself. And his valuable collection, so 
liberally presented to the Island, will, so soon as the names 
are attached to the specimens, put us on a very high foot- 
ing, and be ample illustration to his work. 

The fauna of which Dr. Leotaud treats is so htrge that it 
may readily be anticipated that but few families are unre- 
presented. The Corvida are the only family at all remark- 
able by their absence ; the other missing groups being 
generally of limited distribution. The tribe Dentirostres of 
the order Fassere^ is remarkably well represented, having 
no less than 54 species. The order of ScansoreSy not a large 
one, has 20 species in Trinidad. I append the following 
analysis of the families, the arrangement being that of 
Mr. G. E. Gray :-^ 
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I. AoOIPITREa. 

Vulturidee 3 species. StrigidsB 5 species. 

Falconidse 22 ,, 

n. Fassebes. 
A, Fissirostres. 

Caprimulgidae . . 6 sp. Trogonidae 3 sp. 

HirundinidsB ... 10 „ Aleedinidse 6 „ 

Coraciadee 1 ,, 

B. Tenuirostres. 

Promeropidse ... 5 sp. Oerthiadaa 12 sp. 

TrochilidflB 16 „ 

C. Denttrostres. 

Luscinidie 8 sp. Ampelidse 5 sp. 

TurididsB 10 „ LaniideB^ ,• 3 „ 

Muscicapidse .... 28 ,, 

. D. Conirostres. 

fitumidw 8 sp. Fringillidae 25 sp. 

III. SCANSOBES. 

EamphastidsB. . . 1 sp. Picidse 5 sp. 

Psittacid® 5 „ Cuculidee 9 „ 

rV. COLTJMBiE. 

Columbidse .... 9 sp. 

V. Gaijjn-e. 

CracidsB 1 sp. Tinamidae 1 sp. 

VI. Stbuthiones. 

(Not represented.) 

Yll. Gealue. 

Charadridse . . • • 6 sp. Palamedeidse 2 sp. 

Ardeidae 18 „ EaUidw 11 „ 

Scolopacidao... .24 ,, 
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yill. Akseres. 

.Anatidae 10 species. Laridae 10 species. 

Colymbidse 3 „ Pelecanidse 6 „ 

The new species described by Dr. Leotaud are the fol- 
lowing : — 

Tachyphonus albispecularis Dendrocolaptes altirostris 

Cymindis Pucherani Empidonax Cabanisi 

The foregoing list shows us that out of 54 families in- 
cluded in Gray's arrangement 34 are represented in Trini- 
dad. The 20 unrepresented families are either small or of 
very limited distribution. The missing order Struthiones 
for example, is chiefly confined to Africa and Australia, 
having but two species f Rhea J in South- America. 

My own researches among the terrestrial molluska (on 
which subject I have contributed a paper to your Proceed- 
ings) have shown me some reason to place the boundary 
between the North Brazilian or Ghiianan and Columbian 
provinces as far north as the northern limit of the tertiary 
ibrmations of the valley plain of. the Orinoko. Even the 
Columbian region, thus restricted to the north-western 
part of South- America, has some strong affinities with the 
Brazilian region, as, for instance, in the occurrence of spe- 
cies of Plekocheilus (F, gldbeVj P. dtstortusj. But similar 
species (i. e. P. undulatusy P. auria- Silent J are also found 
in the lesser Antilles. It must not be overlooked, how- 
ever, that the latter depart from the type of PUkoeJmltca 
and approach the more typical Bulimi, There is also a spe- 
cies of Simpulopsis, an eminently Brazilian type, in Haiti, 
and another in Porto-Eico. On the other hand, the truly 
Antillian afl&nities of the Columbian region are marked by 
such shells as Cyclotm strammem, Ctstula Tamsiana^ Chron- 
dopoma plicatulum and cumaneme and Troehxitella semilirata. 
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The boundary line above indicated cuts the island of 
Trinidad into two divisions. In the north division we find 
Adamsiella artpensis and Cyclotus rugatusy species which re* 
mind us of the rich operculate fauna of Jamaica, Cuba and 
Haiti. In the southern division Simpulopsis calls to remem- 
brance the Brazilian province, and these indications seem 
borne out when we take the fauna of each division as a 
whole, although, of course, we are prepared to expect nu* 
merous exceptions owing to the migration of the moUuska 
from one region to another. 

I have already devoted so much time to an examination 
of Dr. L^otaud's book that I can scarcely a^k you to go 
with me further into the work, but I would call your at« 
tention to his description of the birds called ''Cacao-eaters.'' 
One of these (Nama stisurramj is more particularly the sub- 
ject of Dr. L6otaud's remarks, and he gives it as his opinion 
notwithstanding the vulgar idea that this bird destroys the 
cocoa-trees, that it only frequents these trees for the pur- 
pose of eating the insects which bore into the trees, and 
which are the real enemies of the cacao-planter. In re- 
ference to this point you will not forget Mr. Law's allusion 
to the destruction of the cacao-trees by the larva of a beetle. 
Dr. L6otaud supports his opinion by a reference to the ex- 
clusively insectivorous habits of the bird in question.* 

In his preface Dr. L^otaud alludes to the fine collection 
of Birds so liberally presented by him to the Colony. It is 
to be regretted that the names have not been attached to 

♦ It 18 perhaps unnecessary for me to allude to the typographical 
execution of Dr. L4otaud*B Book. But in order to avoid any supposi- 
tion of having overlooked so important a point, I here place on record 
my testimony that that part of the work has been most ably handled, 
and is equal to European work. It reflects great credit on the ChronicU 
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the specimens. There is also the very fine collection of 
shells offered by Governor Keate to the Colony, which, it 
is to be hoped, we shall not lose by tardiness in accepting 
it. It has several times been suggested that these collec- 
tions, together with the geological apecimens at present 
deposited in the Library, and the books, specimens and 
instruments of our lamented fellow-member Criiger, would 
form a good nucleus for a museum and scientific library, 
and to these might possibly be added the scientific works 
of Dr. L6otaud, if the Colony is disposed to purchase them 
as a testimony of respect to his memory. 

I observe that Mr. Carr still continues his attention to 
meteorological subjects, and from time to time he gives us 
tables of rain-fall. We have also the usual quarterly ab- 
stracts of meteorological tables prepared by the Colonial 
Botanist ; but since the publication of Mr. Criiger's memoir 
no one has attempted to generalize on the subject. Nor 
perhaps is it to be assumed that there are as yet sufficient 
data for even a moderate supply of fresh induction. This 
branch of Science is yet in a state of infancy in these 
countries. 

In a paper read in April 1864 I brought the subject of 
acclimatization under the notice of this Association. I re- 
fer to the question now because in the growing scarceness 
of Beef, it becomes a question whether something might 
not be done for the introduction of the Eland, a ruminant 
of South Africa, which has been successfully introduced 
into England. The drawback to its utility in that country 
appears to be that hitherto it has taken six years to attain 
a proper condition for the butcher ; but the climate of Eng- 
land is much colder than that of the native country of the 
Eland. Some of the other Antelopes might also do well 
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here, and eventually save us part of the great expense to 
which we go in importing beef. What has struck me in 
the Eland and others of the Antelope tribe as being some- 
what of a reoommendation in the present state of our pas- 
tures, is that the animal acquires condition much more na- 
turally and without the ridi stimulants required for the 
production of the best beef. The meat of the Eland is 
exceedingly good. The fbst killed in England weighed 
1176 fi>s., with a much less proportion of bone than in the 
best-bred shorthorn. While on this question I would men- 
tion that it has been proposed to introduce the Secretary- 
bird, alluded to in my paper on Acclimatization before-cited^ 
into Martinique for the destruction of the snakes which in- 
fest that island ; and as both the bird and the antelope are 
inhabitants of the same country they might be introduced 
at the same time. 

Before leaving the subject of our colonial literature I 
ought not to pass without notice the' Almanack produced 
for the first time for the year 1866. I do so, therefore, not 
with the object of pointing out the utility of that compi- 
lation and the great advance made by it on our annual 
literature of that kind, but to remark that it will serve a 
very useful purpose in our social economy if it merely draws 
attention to our position as indicated by the statistics therein 
given, which are now for the first time brought under the 
eyes of every colonist in a sufficiently comprehensive form. 
While some of the statistics, such as those of acreage and 
of expoi*ts and imports, show unmistakeable signs of in- 
creasing prosperity, there are others that are well calcula- 
ted to arouse our most serious misgivings as bearing upon 
social Science. In order to make the case more clear I 
shall supplement my present remarks by statistics drawn 
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from various published documGnts chiefly referring to the 
year 1865. 

In 1851 the population was given at 68,600, while the 
births were 2300, being 33 per 1000. In 1861 the popula- 
tion had increased to 84,500, while the births were only 
2450 or 29 per 1000. I have heard it estimated that in 
1865 the population amounted to over 90,000, which would 
give a birth-rate of about 34 per 1000 for that year, the 
births being 2955. These averages are not very different 
from those of Great Britain, but they are lower than in any 
of the greater continental States of Europe, except France, 
where the rate is 26 per 1000. 

In 1851 there were 380 marriages, or 5 J for every 1000 
inhabitants. The European proportion is about 7 per 1000, 
and that for the whole of Great Britain is 8 per 1000. Tak- 
ing the average of the years 1860-61-62 we find the yearly 
number of marriages in Trinidad to be only 390, giving 
4-6 per 1000 of the total population. If we take the pro- 
portions for t$65 we find them still less. The following 
statement will give a more lively idea of the true state of 
matters in this respect : — 

In 1848 there w6re 52 births to 10 marriages. 

„ 1850 „ 62 „ 10 

„ 1861 „ 63 „ 10 

„ 1865 „ 100 „ 10 

being on an average of all these years 69 births to ten mar- 
riages.* But the fluctuations from year to year are so great 
that it will be better that I should mention to you some of 
the extremes. During the last ten years the highest num- 
ber of marriages in this Colony occurred in 1857 ; it was 

* According to the Census of 18(51 the number uf married persons was 
16,416, of unmarried, 68,022. 
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666. Since then there has been a gradual decline. In 
1864 the number of marriages was so small that the births 
were 110 to 10 marriages. In 1863 the proportion was 67 
to lOy and in 1858 the number of marriages was so proper-' 
tionately large that the births stood in the relation of 48 to 
10, a much lower rato than usual here. These two latter 
years (1863 and 1858) were exceptional as to the high mar- 
riage rate, and in 1858 the number of births was, in addi- 
tion, below the average. In Great Britain the proportion 
for 1865 was 4 births to 1 marriage. The birth-rate of both 
countries being nearly the same, it would appear that the 
illegitimate births here are in the proportion of 3 to 4 legi- 
timate births. And I have confirmation of this from good 
authority ; for it has been estimated that the proportion of 
illegitimate births here is about one-half. This is perhaps 
a little better state of affairs in one respect than holds in 
the neighboring French colonies, where from statistics pre- 
pared by the French government, I find that the propor- 
tion of legitimate births in Martinique is scarcely more than 
one-third of the whole. But there can be no question that 
our own condition is one that may well give us ground for 
concern when it appears that it is becoming rather worse than 
better. The decline in the marriage-rate is no doubt partly 
due to the cessation of the great exertions made for some 
years after emancipation for the encouragement of marri- 
age. In the earlier years of freedom very many persons 
were married upon Licenses granted without payment — 
and their numbers have gone to swell the returns. Exer- 
tions of the kind alluded to have become slack. A grave 
responsibility is thrown upon the instructors of the people 
in respect of all these matters, which can hardly be evaded 
by the plea that the social problems presented to us here 
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are of a difTerent order to those met with in Europe and 
America. 

But this brings us to another question of great impor- 
tance ; I mean education. 

In 1858 the number of Scholars was 2300 
1859 „ „ 3461 



1860 
1863 
1864 
1865 



3408 
3627 
3060 
3500 



These figures exhibit but moderate fluctuations ; although 
it would appear that the returns are not accurate and do 
not always include the same schools. As for the Ward- 
Schools it appears that their scholars have been falling 0% 
and the explanation can only be that in the country the 
attendance is becoming more lax, whilst in the towns the 
schools axe somewhat better kept up. These figures, how- 
eyer, show us that only about 4 in 100 of the population 
attend school. It is to be feared, therefore, that a consi- 
derable number of children, especially those of Asiatics, are 
growing up without that training which is requisite to make 
them good subjects, while at the same time we have no such 
social system as obtains in India or in most countries. 
There is a deficiency of means of binding together the hete-^ 
rogeneous elements of our population, and in consequence 
the problems presented to us here are^f the gravesc and 
most important kind, if we would seek to forecast the foture 
of our island. I believe, however, that more than one of 
our proprietors have felt the magnitude of this subject and 
have endeavored to meet it by the establishment of schools. 
But some such measure must be general and not sporadic. 
Considering the number of medical practitioners in the 
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island it is somewliat remarkable how very little informa- 
tion we possess as to the causes of death in this Colony. 
The only evidence we have is that fiimished by the returns 
published by the medical officers of the public hospitals. 
But that cannot be taken as a fair guide, because the greater 
number of their patients are Asiatic immigrants. We must 
perforce, therefore, confine our attention to the bare statis- 
tics. The average of deaths in 1850 and 1852 was 2200 per 
annum or 32 per 1000. In 1860-61 the deaths were at the 
rate of 2784 a year, giving 33 per 1000. These proportions 
approach so very closely those of the births that we natu- 
rally turn to the statistics of immigration to furnish us with 
a due to the causes of the increase of our population. It £b 
to be regretted that there are no published returns of the 
free emigration and immigration ; but from remarks made 
by the Agent-General of Immigrants in his reports, the 
latter would average between 2000 and 3000 per annum. 
We have no means of arriving at the permanent gain or 
loss to our population from this source. The parliamentary 
returns of the Government immigration give us an insight 
into this part of the subject which is somewhat perplexing. 
About 50,000 immigrants have been imported at the public 
expense since the year 1838 when the first Immigration Or^ 
dinance was passed. From 1838 to 1843 the immigration 
was, I believe, chiefly from the Antilles. In 1844 the 
Asiatic immigration was inaugurated and conducted at first 
by means of loans, the principal and interest of which have 
berai in coarse of payment from the public revenue since 
that time. From 1844 to 1865, inclusive, the number of 
Asiatic immigrants introduced has been about 30,000, be- 
ing an average of 1363 per annum. In 1865 there were 
resident on estates 16,150 immigrants. There may then 
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be, at the outside, altogether 18,000 Asiatic inunigrants in 
the Colony, About 12,000 have, therefore, died or left the 
Colony, representing an annual average loss of 545 or about 
40 per cent, on the number imported. The number who 
have returned to India is probably about 3000. It is more 
di£&cult to ascertain the number of those who have emigra- 
ted or escaped to Venezuela, But making every allowance 
for all these causes of decrease, the mortality must be some- 
what high, and it is of little use to endeavor to venture upon 
an approximation which may range £x>m 15 to 30 per cent. 
It might be interesting to acquire some information as to 
the expense of increasing our population. But I have been 
unable to find in any published returns the means of arriv- 
ing at a true idea of the cost of immigration, and as a very 
rough approximation, based on imperfect returns without 
details or explanation, I have estimated that the cost of 
introducing the Asiatic immigrants cannot be less than 
£650,000, including the amount paid for interest and re- 
demption of loans, of which £70,000 has still to be paid 
(but excluding, of course, the amounts advanced &om these 
loans to the Wards for Beads). Thus it would appear that 
the increase of 18,000 to our population in 22 years has cost 
us at least £36 per head. And it is to be feared that this 
alone does not give a sufficient idea of the expense caused 
to the Colony and to the Planter by these people — for the 
statistics of our jails and hospitals exhibit a very large pro- 
portion of Asiatics as requiring the active interference of 
Government. While, on the other hand, the small amount 
of taxable commodities consumed by the coolie is well known. 
As shown by the published returns, the increase by births 
in the years 1861-65, inclusive, is not more than 247. When 
we consider, however, how large a number of deaths must 
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be unregisteredy tliero is reason to fear that the mortality 
is really higher than the birth-rate. But however this may 
be, if we take the increase by Government immigration in 
those years at 4000, and that in 1651-61, as given by the 
Census Eetums, at 10,000, we should have a total increase 
of 14,000 to the population by Government immigration in 
the last 14 years. As this appears to tally with the other 
statistics, it would seem by this that in the same period our 
population must have increased by about 8000, exclusively 
of the immigration on bounty. 

It is greatly to be lamented that our registration system 
is so imperfect that but a faint idea of the real proportion 
between births and deaths can be gleaned &om the returns 
furnished, while we have no account whatever of the causes 
of death nor of the ages and conditions of the deceased per- 
sons. Such statistics are absolutely necessary for the due 
carrying out of measures of social reform. 

After these somewhat disheartening figures it may be 
more pleasant to glance at the advance of wealth as exhi- 
bited by the increase of cultivation and of production. The 
average export of sugar for the three years 1839-40-41 
was 26,856,594 fts. The average for the three years 1863- 
64-65 was nearly treble, namely, 72,223,187 fibs. Cacao 
exhibits quite as fair a progress. The crops of 1839 and 
1840 do nut seem to have been gathered, the total amount 
for those two years having been 277,000 fibs. The average 
for the years 1841-2-3 was 2,810,000 fibs., while for 1863-4-5 
it was 6,226,500 fibs. As I fear that my remarks on these 
and other subjects, were I to pursue these comparisons, 
might run to too great a length, I refer you for further 
information on all these points to the " Trinidad Almanack 
and Official and Commercial Kegister," and to the "Statis- 
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tical Abstract for the Colonial Possessions of Great Britain/' 
"Where full details will be found for the later years. I shall 
conclude this portion of my remarks by pointing out that 
•while our population has doubled since 1838, onr production 
has increased in a greater degree. Were it not indeed for 
the steady and rapid advance of the cultivation of the beet- 
iroot as a sugar-producer, our position would be a subject 
for congratulation. As the case stands, however, it seeme 
that we must look chiefly, if not solely, to great improve- 
ments in the cultivation and especially the manufacture of 
sugar to enable us even to hold our own. 

An institution that deserves mention as a sign of our 
progress is the Agricultural Society. The continued exis- 
tence of so large and influential a body augtirs well for the 
agriculture of the Colony ; and as Sugar-making includes 
not only Agriculture but Manufacture, we may hope that 
through the spirit infhsed into its members, attempts will 
be made to improve the production of Sugar to an extent 
which will enable us to compete with the Beet. The Agri- 
cultural Society deserves congratulation also on the success 
of its ploughing-matches and of its agricultural exhibitions. 
May we hope to see an Agricultural Society for the northern 
division of the Colony ? 

Before finishing a report which is intended in some degree 
to make both those improvements which have been made in 
the progress and application of Science, and those which it 
is desirable to make, I may be permitted to allude to some 
minor matters, in respect of which I feel that I shall be 
expressing the wishes of the Association in hoping that we 
shall be placed on a like footing with civilised countries. 
One of these is the inland book-post, the rate of which is 
prohibitive, and we are consequently unable to forward 
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copies of our prooeedings by post. Another matter relates 
to Alcohol used for naturaUhistoiy purposes. Such Alcohol 
is, owing to the high duty it pays in common with all other 
SpirLtSy so expensive as to prevent the use of it for the 
transmission of specimens to Europe. 

One word more. living as we do in a country where 
Science is so little appreciated, and where it not only meets^ 
with a good deal of indifference but with some open hosti- 
lity, it may be hoped that we shall always present a close 
fronty and be always tmanimous in the promotion of our 
objects. Some indeed among us, with the best intentions 
doubtless, have steadfastly opposed every measure which 
has been brought forward for the development of the Asso- 
dation. But I need scarcely remind you that this Associa- 
tion would not now have been in existence if we had not 
carried the measures referred to. Having now attained a 
certain position we must either advance or retrograde. The 
farther propositions which are laid before you this evening, 
and which have all been suggested and favorably received 
at former meetings, have for their end not merely the ad- 
vancement and development of this Association, but even 
the securing of its existence on its present footing. It can- 
not be said that we in any way imperil the existence of the 
Association by taking those very steps which are necessary 
for its preservation and development. 

In conclusion I may congratulate the Association on hav- 
ing completed the fourth year of its existence, and upon 
having passed through what I may term its stage of in- 
&ncy. The dawn of a new era in its career is filly inaugu- 
rated by the appearance of the first number of its Journal 
of Proceedings which, as I have already remarked, is in« 
tended to be issued half-yearly, and which will doubtless 
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have the effect of greatly increasing the reputation of the 
Association and the interest felt in it by its members. 

1 feel that I should not do right in passing over without 
mention the earnest wish of this Association that its corres^ 
ponding members and others interested in Science would 
favor us with papers. Many have it in their power to con- 
tribute much information on subjects of interest and im-' 
portance to us all. This Association does not confine itself 
to any particular branch of Science. All that is required 
from authors is that their contributions shall be original 
either in subject-matter or in mode of treatment. We shall 
gladly accept papers on political, statistical, social and sani-> 
taiy science and economy, as well as on natural and phy- 
sical science. We anxiously desire on the one hand ta 
contribute towards the extension of science, and on the 
other hand to promote the cultivation of knowledge as a 
means of elevating and advancing the inhabitants of this 
island and of the West-Indies. 

Be it then still our duty and our pleasure to hold forth 
encouragement to seekers of the Truth, and to show that 
our Colony is not an unworthy offspring of the great nation 
whose nationality we bear and under whose ensign we live. 



2. JSints on the Breeding and Rearing of JSbrsea, 

By the Hon. Henry Mitchell, M.D., Ph.D. 
Gentlemen, I know not whether the remarks about to be 
now read can be justly deemed within the limits of a Scien- 
tific Association, but of this I am well assured that some 
investigation of the subject on which they bear is indispen- 
sable to the well-being of the agriculture of this Colony in 
one of its most important phases. I allude to the Breeding 
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T)f working stock, of Horses and Mules for farming and 
other operations. 
It will save both time and argument to start at once with 
I the opinion of Mayhew, whose experience may be taken as 

\ representing pretty fairly the present state of veterinary 

Bcience on this important topic. He asserts on physiologic 
<jal grounds which are fully home out by the statements of 
the soundest writers of the old school, such as Percival 
White, Nimrod, by Carson and Youatt among moderns, 
and by the latest French authorities " that the eager spirit 
^' of gambling which keeps up the two-year-old stakes, has 
^'done more than anything else to ruin the once famous 
** breed of English horses, because the speed exacted from 
^' an immature animal and the severity of training impede 
' '* the development of the frame and originate chronic affeo- 

** tions which are either incurable or take years of repose to 
"efface." It is unnecessary to enter into the arguments 
adduced in support of this statement, as every candid mind 
must admit the physiological facts on which they are based, 
to the most important of which your attention will be occa- 
BionaUy directed in the course of these remarks. I shall 
proceed then to state with regard to the horse's growth, that 
his permanent teefch which have been gradually replacing 
the milk set, are not fully formed till the animal has com- 
pleted his fifth year ; up to that period their presence is a 
constantly recurring source of irritation not unattended with 
danger ; even when fully formed, these teeth only mark the 
age of adolescence which precedes that in which any animal 
tjan be fairly called upon to exert his expected powers. He 
is aa far from being full-grown and capable of full endur- 
ance as the boy whose milk teeth have been just replaced 
by the permanent set. Common observation shows that the 
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genial ossification of the human frame is incomplete before 
the age of 17, while that portion which corresponds to the 
quarter in th^ horse and supports the frame-work which has 
been most appropriately termed ** the strength of the loins*' 
is not fitted for full exertion and the toils of manhood before 
the age of sixor436ven and twenty, notwithstanding the large 
amoimt of bone-forming food we consume frt)m childhood, 
Wliat period then should be allowed to the horse for building 
up his frame, seeing that his mouth is only full at five years of 
age ? Give him at least another year, up to six, to conso- 
lidate his bony structure and then start him at seven for the 
full duties of his career. The English knights of what was 
perhaps rather doubtfully styled '^ the good old times" and 
whose casing emulated those of the modern iron-dads, never 
used a war horse till he was seven years old, and the hunt- 
ing squire-archy who now represent the same blood, when 
ihey adhere to the old plan and give their horses the same 
age before submitting them to the exhausting labors of the 
hunt, find that in many instances they remain sound and 
able for twelve consecutive seasons. Can the same be said 
for the unfortunate thorough-breds who enter at two years 
old or even three years. By far the greater number break 
down in training, and of those who run even successfully 
nine-tenths are at an early period consigned to cabs for 
town work and rarely reach six years, that is to say, they 
seldcnn live to that maturity which alone could have fitted 
them for the work expected and required frt)m a full grown 
horse. According to Collins, out of some 1500 thorough^ 
breds raised annually for the turf, about one in fifty con^ 
tinues to run and about one in five himdred becomes distin- 
guished, a distinction which every true lover of the horse 
must consider as too dearly bought. The importance of hav- 
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log attained this maturity is never more essential than in se-^ 
lecting animals for breeding purposes ; they should have at 
least perfection in point of age, that is tasay^ the mare should 
he six years at least and the sire seven years old. There have 
been exceptions, and very remarkable ones, to this univer- 
sal law, applicable to man as well as beast, viz. : that the 
(Spring of immature animals is badly put together and 
shortlived, but these exceptions should act as beacons not 
as guides. The nourishment extracted by breeding ani* 
mals from their food should go entirely to repair waste and 
the demands of offspring, but never to develop their own 
growth, as in the fourth and Mth years when the whole 
system is irritable from the enlargiz^ of the jaws to acoom^ 
modate the increasing number and size of the teeth. It 
must not be lost sight of that the system of breeding under 
consideration is entirely different from that followed in rais- 
ing stock for food ^ the ends in view are dissimilar. In 
Supplying^ meat for the market the breeder has no view to 
duration ; on the contrary, he is better pleased, the more 
quickly he can build up the frame with fat and lean on, the 
smallest amount of bony structure; his beast is intended for 
food, while the horse on the other hand, destined for labor, 
must possess a bony structure as large and as dense as pos- 
sible ; he must have both strength and endurance to the 
utmost, whether intended for draught or saddle* It follows 
from what has been said, that as like begets like, a horse 
under five years old is as yet unfit for a sire ; the bones in 
his jaw being imperfect, he transmits this imperfection and 
probably some portion of the accompanying irritability to 
his offspring, at all events one thing is clear, his own frame 
requires for its completion those phosphatic elements of his 
daily food, which in a sire horse should be devoted to the 
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elaboration of the germ. The same argument applies witb 
greater force to the mare ; if under five years of ag^, while 
her own growth is incomplete, she is expected to extract from 
food nourishment sufficient to complete h6r own structure 
and at the same time provide for the growing wants of the 
foal she carries, the expectation cannot end otherwise than: 
in disappointment. An error of this kind is not, however, 
likely to occur here, as the generality of imported mares are 
already aged ; the case i& simply mentioned lest any one 
having a likely young mare should be tempted to realise 
premature results. But there is another error in breeding 
much more likely to occur, and having committed it on more 
than one occasion I can the more freely animadvert on ita 
improprieiy, and that is to have a mare covered within a 
few days after she has foaled. This practise is common 
everywhere and yet nothing can tend more rapidly to de- 
feat all attempts at improvement ; a little reflection must 
show that the foal at the mother's feet should, till old 
enough to feed freely at least, receive from her milk the 
whole amount of nourishment necessary to supply the wants 
of its rapid growth. But how can this be expected from an 
animal who, in addition to the foal at her foot, carries ano- 
ther inside ? By this practise the health of the dam is im- 
paired and the foal turns out a weed when compared with 
others raised on sounder principles. Whatever mode of feed- 
^^S y^^ adopt, let it be abundant during the early months^ 
and on no account wean the foal as long as it thrives in the 
mother's company, as long as the latter gives milk freely, 
were it even for 10 or 11 months. It is true that the mare, 
during all that time, is only earning her keep, but no brood 
mare should do more ; the end in view is to raise a valua- 
ble animal, and the result will be successful in proportion 
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as the dictates of common sense are followed. The work 
of the fourth and fifth year should be light and barely pay 
the keep ; the horse will then come up to steady work in 
his sixth year and serre you faithfully for at least twenty 
years longer. About 50 years ago, this was to a considera- 
ble extent the method oi rearing hunters followed in Ire- 
land, and some of the Counties could show their first-class 
fencers by the thousand ; look for them now^ they have dis- 
appeared, nor can a good hack be procured except at a 
fabulous price. As Mayhew justly observes, " this result 
is due to racing and carrying less weight daily, while the 
abundance of worthless bloods has contaminated our best 
breeds and prevents the raising of good animals except at 
heavy outlay." He states further, what is admitted by Car- 
son and other sound physiological writers, " that a youth 
passed in running unfits the horse for propagating his spe- 
cies, as exemplified by the fact, that most blood mares and 
stallions become famous through their progeny only after 
years of repose have effaced the evils due to early training." 
This fact is also admitted by Maine, a modern French vete- 
rinarian, who states, without however assigning the reason, 
that stallions are not to be depended on as proof horses till 
they have reached the age of eleven or twelve years. It is 
unnecessary to illustrate this subject further from personal 
experience. I shall, therefore, conclude by observing that 
Creole animals, whether of the horse or mule kind, are sin- 
gularly hardy, gentle and pleasing in thcHr paces* 



His Excellency the Hon. Mr. Gordon having honored the 
Association by attending the present meeting then addressed 
the Members. He thanked the Association for the honor they 
had done him in electing him an honorary member of thB 
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Aflsodatioii. He did not daim as a scientific man to be a 
member, but as an earnest admirer of every branch of sci-» 
•nee. His Excellency thought that the Association was one 
that was much required in the island, where there was so 
much to be done, and where so little had yet been doner 



Special Gekeral Meetingf, 

The Association resolved itself into special general meet"* 
ing, for the revision of the Rules. 

An amendment of the 8th Bule, raising the subscription 
to £1 Os. lOd., was carried by a majority of 8 against 1. 

It was resolved that a Council should be appointed for 
the general management of the afPairs of the Association,, 
and that such Council should consist of the President, the 
Secretary, and one other member to be elected annually. 

Some other amendments were made in the Bules* 



Tuesday f \2th Marc\ 1867. 

The Hon. Louis Antoine Aim6 de Verteuil in the Chair. 
The following communication was read : — 

Itygienic Considerations on Port-of- Spain, 

By the Hon. Louis Antoine Aime de Verteuil, M.D, 

According to the Geological Survey of Messrs. Wall and 
Sawkins, the Island of Trinidad is situated between 10^ 
60' 20' and 10° 4' 6' lat. N. and between 60° 56'. 36' and 
61^ 69^ 30' long. W. It belongs to the equatorial zone. 
The mean temperature is 76^ to 80^ ; maxima, 93^ ; minima, 
73^; greatest range, 16°. Atmospherical pressure, 29*870 
to 29*872 inches ; maxima, 29*907 ; minima, 29*776. Quasr 
tity of rain per year, 70 to 71 inches ; maxima, 88 to 90 ; 
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nuniina, 57 to 58 ; average number of rainy days, 200 ; 
maximum, 206 ; minimum, 157 ; mean monthly qufuitity, 
from January to June, 3*10 inches ; from June to Januaiy, 
8-60. Humidity, 0797 to 0*800 ; during the driest months, 
viz, : January, February, March, April and May, the ten- 
sion of the vapour is 0*723, and as low as 0.677 and 0^625 
in April and May ; it is 0*807 during the wet months, an4 
as high as 0*827 in July and August. 

The wind may be said to prevail, during seven monthsj 
from E. to S.E. ; during three months and-a-hal^ from N, 
to N.E. ; and during only a month and-a-half, from W. to 
&8.W. ; almost never from N.W. 

Only 6*57 of the whole surface of the Island is under cul*- 
tivation, the remaining 93*43 being still covered with cops9 
wood and vii*gin forests. 

Trinidad is traversed fi»m E. to W. by three ranges. Th^ 
Northern range which is parallel and adjacent to the Coast^ 
stretches out westwards for about 10 miles, forming with 
the western side of the mainland nearly a right anglo* 
The average elevation of that portion is from 1500 to 2000 
feet. Two spurs running out southwards encircle an irre*- 
^ularly-shaped plain, from 1 to 2 miles broad, and about 
^'41 miles along the sea shore. The area of that plain may 
be calculated at about 2500 acres. It has towards the sea 
a gentle slope of about 60 feet per mile, and is traversed 
on the E. by the St. Ann ravine, or "Dry Eiverj" and 
about its centre, by the Mucurapo river which drains th* 
valley of Maraval. There are along the sea shore, espe*- 
cially at the mouth of the Muctirapo, several small swamps. 
In fact, a narrow belt of the coast, from the eastern to th« 
western spur is very low and more or less marshy. 

The rivor Caroni has its niouth about 2 nailes southward! 
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of Port-of-Spain. It meanders through an extensive maji- 
grove swamp which reaches close to the town. There is 
another extensive swamp lat the mouth of the river Diego 
Martin, westwards of the western spur, and 4^ miles from 
the town. 

The above plain is sheltered E. to N.W. by the surround- 
ing mountains and hills : it is, however, open to the south- 
erly, but partly only to the S. E., S. W. and W. winds* 
The northerly wind is chilly. The easterly and south- 
easterly winds are cool and pleasant^ but having swept 
over the great Caroni swamp, they are saturated with marsh 
effluvia, as also the westeriy and south-westerly winds, but 
to a much lesser extent. These and the southerly winds 
are hot, and the latter generally accompanied with heavy 
showers. That section of the plain which lies at the comer 
of the western spur and the range is exposed to the south- 
easterly winds ; and in th'O same manner is the portion, 
which lies at the comer of th« eastern spur and the range, 
exposed to the south-westerly wind. And it is a fact that 
these two portions are less salubrious than the rest of the 
plain. 

The harbor of Port^f- Spain, which is exposed to the 
full force of the easterly breeze, may be said to be excep- 
tionally healthy, and this may be easily explained. When 
no obstacle occurs, marsh effluvia may be carried very far 
off by winds, and any intermediate level ground over which 
they sweep may remain comparatively healthy. But where 
the winds, carriers of the effluvia, meet with any obstacle, 
as, for instance, a range of mountains or high hills, then 
the effluvia accumulate on the flanks of those high grounds 
to a height of 600 to 800 feet which may thereby become 
uninhabitable. Of this we have a striking illustration at 
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oar own door. The soathem slope of the northern range, 
for a distance of nearly five miles to the eastward of Port- 
of-Spain, is rendered remarkably unhealthy from its proxi- 
mity to the Caroni swamp, whilst Port-of-Spain and the 
plain on which it stands, being protected by the eastern 
spur, are comparatively healthy. 

The northern range is formed of micaschists, sandstones, 
limestones and shales. The plain below is composed of 
«Jluvial deposits which have been washed down by rain 
6x)m the adjacent hills or carried by the rivers St. Ann's 
and Mucurapo. 

Port-of-Spain, the chief town of the Island, has been laid 
out by the sea-side, at the foot of the hills forming the 
eastern spur. It measures a mile from N, to S., and its 
greater breadth, from E. to W., is nearly a mile ; its area 
may be calculated at about 448 acres. 

As a means of rendering description easier, I will divide 
Port-of-Spain into four sections. 1st. The main town com- 
prised between the sea, Oxford-street to the N., the St. 
Ann's or Dry Eiver to the E., and Bichmond-street and 
part of First East-street to the W. 2nd. Corbeau-town, 
between the sea, Bichmond-street and the Ariapita lands. 
3rd. New-town, comprised between First Eeust-street, the 
8t. James' road, Maraval road and the Queen's park. 4th. 
All that portion which Hes E. of the Di-y Bi\ er and the 
St. Ann's road, N. of Oxford-street and E. of First East- 
street. 

The direction of the streets of the Borough is N. and S. 
and E. and W. ; they cross each other at right angles, and 
are i^om 26 to 40 feet wide, round-ridged with gutters on 
each side, and foot-paths from only 2 to 6 feet wide. lu 
New-town and the outskirts only part of the gutters is 
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pared : in many places the payement is of the worst kind, 
being made of small irregular stones : the streets are maca- 
damized, but in bad repair. There are in Port-of-Spain 
two promenades or shaded walks, and three squares : how- 
ever, Brunswick Square only is worth the name, the two 
other being open spaces with a few trees. The Ariapita 
lands between Corbeau-town and St. James' road and the 
Queen's park, to the N. of the town, are enclosed spaces 
used als pasture grounds. The cemetery or burial ground 
is to the westward, and formerly formed part of the Aria- 
pita lands. 

Two thousand five hundred and thirty-six houses ^ere 
assessed, this year, to the house tax : annual value $385,000; 
Average val<ue of each house $152 45c. Those houses may 
be divided into three classes : 1st. Those in the town itself, 
especially in the commercial part. They ore built of stones 
or bricks, with two stories and well ventilated: the out- 
buildings, however, are not sufficiently open to the free 
access of air, and may be said to be damp. 2nd. Houses 
in the upper part of the town, generally occupied by the 
owners, with good open yards and flower gardens. They 
consist of one or two stories, the lower story being gene- 
rally built of mason work, and the upper story of wood, 
or of wood covered with tapia or plaster. They are well 
ventilated and healthy, and the outbuildings comfortable. 
These two classes of houses may be said to represent nearly 
the whole value of real property in Port-of-Spain* Tbe 
total annual value of houses being $385,000, the aniiual 
value of these two classes of houses may be estimated at 
$313,600. 3rd. The third class of houses consist of mete 
huts, mostly built of wood and roofed with shingles. Nearly 
the whole of Cbrbeau-town and New-town, and a large pro- 
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portion of the 4tli section are crowded with such structures. 
It is, in many respects, a matter of regret that the erection 
of such unsightly, miserable constructions was not di»r 
eouraged, and that the regulations concerning buildings 
were not, and are not, enforced. It was about the time of 
emancipation that these constructions began to ri^e on al- 
most every disposable lot in town. Part of the Woodbrook 
estate was then laid out into parcels to suit purchasers; 
but many of the houses erected on those plots ore now in a 
state of decay, and but few of the owners are in a position 
to repair them. Some speculators taking advantage of the 
unfortunate disposition of the freedmen to retire from rural 
occupations, undertook to erect, even in the centre of the 
town, barracks for their accommodation. These barracks 
generally consist of one or two rows of rooms separated by 
board partitions, the upper part being of lattice work, so 
that a communication is established between all the rooms. 
To each room there is a door and window opening on the 
court-yard : no common kitchen, and but one privy or cess- 
pools for the inmates. The cooking is carried on in small 
fire-pots placed at the entrance of each room. Nothing can 
be more at variance with hygienic rules than such construe* 
tions ; overcrowding, foul air and filth are the result. 

Port-of-Spain is abundantly supplied with water from 
the Maraval river and the St. Ann's ravine. The daily 
quantity delivered from the former is 2,000,000 gallons^ 
and 800,000 from the latter. From these two springs 1498 
private houses, besides the Q-ovemor's residence, get their 
supply, as also the Colonial Hospital, Eoyal Gaol and other 
public establishments. In addition to the foregoing, two 
public baths, one for men and the other for women, a wash- 
house with 137 troughs ; the shipping and gulf steamers axe 
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Bupplied with water. £49,530 stg. have been expended on 
the water works ; balance bearing interest at 6 per cent, on 
Ist January, 1865, £43,876 stg. Amount of interests on 
the above sum, £2632 stg. ; repairs, £150 stg. = £2782. 
Bevenue from all sources, about £3000 stg. ; balance to 
sinking fund, £218. 

Port-of-Spain derives great advantages both from the 
geological composition and the natural disposition of the 
ground upon which it stands. The soil, being an admix- 
ture of sand and clay, is highly permeable, so much so that, 
during the wet season, water is seen springing up at dif- 
ferent places, in the lower portion of the town. It is also 
a well known fact that some of the privies never required 
emptying, tho contents percolating through and becoming 
disseminated in the soil. How loathsome and noxious when 
the inhabitants got their supply of water from wells I Thus, 
what is a real advantage to the upper part of the town may 
be regarded as detrimental to the lower section. The de- 
clivity being, as already observed, about sixty feet per mile^ 
surface or rather pluvial water is soon carried off. At 
present rain-water from the Queen's park and the adjacent 
ground finds its way into the town, and it has become ne- 
cessary to divest it westwards through the Ariapita lands. 

On many points lots are lower than the adjoining streets, 
and, consequently, very damp. The surface water having 
no issue into the gutters, is discharged S. or "W. into the 
adjoining lots, or is slowly absorbed into the ground. 

That part of Port-of-Spain which is known as Gorbeau- 
town is low near the sea and very damp from want of 
proper drainage. The part E. of the Dry Eiver called 
''Grand Jardin" is fiat and ill drained; and both sides 
of the river^ near its mouth, are low and swampy. The 
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"Dry River," a deep ditch, being itself a receptad© for all 
sort of filth from the adjoining tenements, is a permanent 
source of insalubrity to the town. 

As a summing up I will say that Port-of-Spain is shel- 
i tered East to North from wind ; it is sheltered from the 

' Caroni swamp by the eastern, and from the Diego Martin 

swamps by the western spur; it is, however, exposed to 
the westerly wind which sweeps over the marshy shore of 
the plain on which it stands. There is no obstacle to a free 
circulation of air ; pluvial water is quickly carried off, and 
there exists every facility for a thorough drainage of the 
court-yards. The only parts of the town that are damp are 
portion of Corbeau-town, the " Grand Jardin," and both 
sides of the Dry River close to the sea. The area of Port- 
} of-Spain may be estimated at 448 acre&; and the number 

of the inhabitants being 20,000, we have only 44*64 inha- 
bitants to the square acre, or a comparatively small popu- 
lation, each individual having 325 square feet. The pre- 
sent supply of water is abundant. With so many advan- 
tages, Port-of-Spain ought to be one of the healthiest towns 
in the West Indies. It is really a matter of regret that the 
regulations that have made it what it is should have become 
I obsolete, and the Governor who will revive them will be- 

^ come entitled to the gratitude of coming generations. 

Even under the Spanish rule Port-of-Spain was governed 
by a corporation styled the '* Illustrious Cabildo." In the 
year 1853 it was constituted a Borough and was divided 
into 5 Wards. The Borough Council consists of 15 mem- 
bers, of whom one is elected Mayor every year. The powers 
of the corporation are veiy limited. Under section 51 of 
the Municipal Ordinance the Borough Council has power 
to make bye-laws for the good rule and government of the 
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Borough, and for the prevention and suppression of all 
nuisances not already punishable by virtue of some Ordi- 
nance, such bye-laws to be approved by the Governor. 

In the year 1855 an Ordinance was passed for the estab- 
lishment of General and Local Boards of Health ; and the 
Borough Council was constituted a Local Board for Port-of* 
Spain. As such, it is charged with the duty of carrying out 
such orders and provisions as may be in force in the Borough. 
It has the power to appoint a Sanitary Inspector and other 
officers and servants and to make regulations for the duties 
and conduct of the same. 

The General Board of Health has power to make orders $ 
with regard to the sewerage of districts : with respect to 
the level and width of new streets, and provisions for their 
sewerage : with regard to the structure of new buildings in 
reference to their stability and the prevention of fires and 
the promotion of health : with refvrence to the sewerage of 
buildings, to water-closets, privies and cesspools : for the 
regulation of slaughter houses ; also of lodging houses, and 
the prevention of overcrowding in the same. 

Under clause 3rd of the Oi-dinance, the Governor may 
appoint a Secretary and Superintending Inspector ; and the 
Board may assign to the Superintending Inspector suck 
duties as they may think fit^ 

The General Board should meet for the despatch of busi- 
ness once, at the least, in each quarter, and oftener if need 
be. The duties of both the Sanitary and the Superintend- 
ing Inspectors are determined by Ordinance No. 24 of 1850, 
for promoting the public health. 

The Boards of Health and Municipal Ordinanced are the 
only ones under which the Corporation has any action. 
There are^ ho*wever^ several other enactments which have 
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reference to tha good rale of the Borough. They are the 
following : 

Istly. Ordinance No. 10 of 1840, for regulating buildings 
in the town of Port-of-Spain. In April 1806, a short time 
after the great fire which had destroyed the town, the then 
Governor of the Island, lieutenant-General Hislop, issued^ 
in the name of the King) a proclamation to regulate build* 
ings in Port-of-Spain. In July 1830 another proclamation 
was issued by the Govemorj Sir Lewis GFrant, with respect 
to the same object. In the year 1820, under the goTem«- 
ment of Sir Balph "Woodford, the Cabildo had made an or* 
der to the same effect. Those regulations, however, became 
obsolete, and in the year 1840 an Ordinance was passed fot 
regulating buildings and compelling the owners of houses 
built of wood or other inflammable materials, after a cer- 
tain period, either to remove those materials, or to cause the 
houses to be covered with some uninflammable substance. 

2ndly. Ordinance No. 12, 1846, for regulating the sale of 
bread. It provides, among other things, that bread shall 
be sold by the weight and not otherwise ; that the bakers 
as well as the hucksters and sellers of bread shall use avoir- 
dupois weight of sixteen ounces to the pound, and that thejr 
dhall provide beams, scales and weights in order that all 
bread may be weighed, if requested by the purchaser. The 
Ordinance provides also, imder penalty, that bread may be 
made of certain articles and no other. Any Magistrate or 
Justice of the Peace may grant warrant to any peace officer 
to enter into any house, shop, baker's house, etc. to search 
and examine whether any meal or flour has been adultera- 
ted by any admixture not allowed by law. 

3rdly. Ordinance No. 6, 1849. Several clauses of thia 
Ordinance have reference to the good government of the 
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Borough. Under clause 42, every person throwing or lay- 
ing any dirt, litter, ashes, or any carrion, fish, rubbish, etc* 
on any street ; or causing any offensive matter to run from 
any manufactory, slaughter house, or dunghill in any street 
becom'OS subject to a fine not exceeding forty shillings ; or 
may be committed to prison for a period not exceeding 
fourteen days. Under clause 46, any person offering or 
exposing for sale any putrid or unwholesome meat, poultry, 
fish, or other provisions, or other offensive commodities 
whatsoever, or keeping the same in any market, store, etc. 
may on conviction forfeit and pay such sum not exceeding 
ten pounds : and any such unwholesome meat, etc., or of- 
fensive commodity may be immediately destroyed. Under 
clause 49, any person keeping swine, except in some place 
licensed in that behalf becomes liable to a penalty not ex- 
ceeding forty shillings, or may be committed to prison for 
a period not exceeding fourteen days. 

4thly. Ordinance No. 1 3 of 1 85 1 . This Ordinance makes 
it unlawful for any person to sell or offer or expose for sale 
any fresh meat within the limits of Port-of-Spain, or within 
a mile from any part of it, except in such public market- 
houses as may be appointed, or in such shops as may be 
licensed by the Borough Council, under a penalty of twenty 
pounds for the first offence ; and for every subsequent of- 
fence, of twenty pounds and imprisonment in the Royal 
Gaol for the term of two calendar months. Power is also 
granted to remove and destroy unsound meat. 

5thly. In 1858 an Ordinance was passed for establishing 
a system of underground sewerage in the town of Port-of- 
Spain. For the purposes of the Ordinance the Borough was 
divided into six sewerage districts, and the total cost of 
the works was estimated at £15,000 repayable by an 
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tnnnal rate of 2 per cent, of the value of all landa and 
houses within the town. 

If the above Ordinances or such of their provisions as 
have reference to the good government of the Borough had 
heen or were enforced ; if the General Board of Health 
would exercise the powers vested in it by Ordinance No. 34 
of 1865, Port-of-Spain would be or soon become one of the 
]best built and best regulated towns in the world. But un- 
fortunately some of those laws have become a dead letter, and 
others are left inoperative, although the salubrity of Port- 
of-Spain depends mostly on their being strictly enforced. 

According to the census of 1861 the population of Port- 
of-Spain amounted to 18,866 inhabitants. I believe it can 
fsafely be brought up to 20,000. That population was divi- 
ded as follows: 7,669 males, and 10,197 females, or 75*21 
to 100-7 '756 were under the age of twenty years and 11*1 10 
labove. The inhabitants were classed as follows : mechanics, 
1,652, or 8-89 per cent. ; handicrafts, 2,808, or 15*12 per 
«ent. ; laborers, 864, or 4-11 per cent. ; domestics, 987, or 
5*32 per cent. ; hucksters and shopkeepers, 636, or 3*42 per 
«ent. ; boatmen, sailors, 349, or 1 *88 per cent. : non-des- 
cribed, 9,642, or 51*97 per cent.: 1,928 are left for the 
shipping, professions, clergy and charitable institutions. 

Since, and including the year 1861, the nmAb.e.r of births 
and deaths was as follows : 



1861 . , 


Births. 


524 


1861.. 


Deaths. 


. . r979 


1862... 




555 


1862,, 




. . .751 


1863.. 




, . . .550 


1863.. 




,.,730 


1864.. 




,...573 


1864.. 




...735 


1865.. 




,...612 


1865.. 




...780 















:2j.8.14 3,9^5 
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If firom the number of registered deaths, I am allowed to 
deduct those that occurred at the Colonial Hospital during 
the above period, viz.: 908, then we would have 3,070 
deaths and 2,814 births; balance against births, 156; a 
sad result indeed ! I propose the above deduction, because, 
of the many persons who come to town for the benefit of 
medical attendance, not a few die and are registered as in- 
habitants of the Borough ; that number fairly compensates, 
1 believe, for the inhabitants of Port-of-Spain who die at 
the Colonial Hospital and whom I have deducted^ 

Taking the population of Port-of-Spain at 19,500 during 
the above quinquennial period^ and the number of deaths 
at 3,070, we would then have 3'14 per cent, as the rate of 
mortality. Let us make allowance for incorrect registration, 
let us bring the population of Port-of-Spain to 20,000 souls, 
the mortality would still be great : but it is especially great 
among young children who die from sheer neglect. I should, 
however, observe that young age is a predisposing cause to 
zymotic diseases, particularly from the age of 6 months to 
five years. 

During the same period the number of registered birthfl 
and deaths, throughout the Island, was as follows : 
Births. Deaths. 

1861 2,447 1861 3,090 

1862 2,443 1862 2,900 

1863 2,776 1863 2,384 

1864 2,974 1864 2,532 

1865 2,955 1865 2,448 



13,595 13,354 

balance in favor of births 241. 

Let me again observe that the registration of deaths should 
be taken as pretty correct, inajunuoh as no funeral can be 
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performed except on Bbowing a certificate from tHe Eegis- 
tear of Births and Deaths : but as there is no control aa 
regards the registration of births, it is certain that they are* 
not as regularly registered. 

The climate of Trinidad and, I should say, of Port-of- 
Spun, is a South American equatorial climate, consequently 
mild, with no great alternations of heat and cold, no des- 
tructive cyclones ; droughts are of rare recurrence. It is^ 
however, hot and damp, with the many concomitant incon-^ 
veniences and dangers of such climatic conditions. PaludaL 
fever, in all its different forms, is endemical throughout the^ 
year; yeUow fever, however, is of rare occurrence^ Anginat 
is a very common complication of paludal fever. Dysentery 
is very common, as also infantile diarrhoea and Cholera Ifh- 
fantum : many children die of the latter disease, especially 
in the chronic stagov Catarrhal affections are frequent 
during the prevalence of northerly winds. Inflammatory 
diseases are rare, with the exception, however, of hepa-^ 
titis and inflammation of the lymphatics of both extremi-^ 
ties. Typhoid fever is imcommon, as also eruptive feve» 
such as variola, measles, scarlatina, especially the latter.. 
Eczema, boils and sores are very prevalent. Tuberculosis,, 
and leprosy which, in my opinion, is a form of scrofulosis^ 
are also rather prevalent, and unfortunately have a ten-^ 
dency to spread. 

It is a fact generally aeknowledged that the conditions 
under which the above diseases are developed may be bene- 
fidally modified by proper hygienic precautions. The cli- 
mate of Trinidad is indisputably hot and damp ; and causes 
of insalubrity exist at their aummum in a damp-warm atmos- 
phere. On the one hand it acts in relaxing the springs of 
orginism, which then becomes an easy prey to morbific in,- 
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fitiences ; on the other, by assisting in the decompositioiB 
of orgpanic matter, it creates those very influences, as the 
gazeous substances evolved from such deeomposition act as 
a poison. Supposing causes of insalulMty to be perma- 
nent, the constitution, not of individuals only^ but of whole 
generations may be profoundly modified. The inhabitantdk 
of marshy districts are salloTT^ weak, inactive, and die* 
young. 

By the hygienist atmosphere should be regarded as as 
immense reservoir £rom which plants are suppUed with 
liarbonic acid, and animals with oxygen. It is, however, 
liable to changes which arise from the action of both the 
vegetable and the animal life. Man is connected with at- 
mosphere in various ways : but that connection is neces- 
sary, incessant. If from the providential stability of its 
chemical composition it is the pabulum vitoB, it may, under 
certain circumstances, become a fruitful source of diseases* 
Dampness, want of ventilation, overcrowding in insalu- 
brious lodgings are incompatible with health. No doubt 
that certain maladies owe their existence to the toxical ac-^ 
tion of contaminated air. As a general rule, effluvia give 
birth to fever in all its various forms and react on the? 
digestive and nervous systems ; miasms evolved from ani« 
mal matter undergoing putrefaction give rise to diarrhosa 
and typhoid fever. 

The principles to be met in the atmosphere are, either 
Inherent, as heat, electricity, light and aqueous vapours ; ot- 
accidental. Man is, to a certain extent, powerless against 
the former, whilst he can, within certain limits, control the 
latter. Evidently no measures that can be suggested will 
ever control the influence arising from the heat, light and 
moisture dependant on our geographical position i but W^ 
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ihould, as far as possiblei remoye all those causes wbioh 
have a tendency to increase moisture, and to give rise to 
emanations ; we should sot allow, on any account, the ao« 
cumulation of yegetable and animal refuse in the Borough, 
keeping in view that the salubrity of any town is the result 
tant of the salubrity of each private and public building. 

Gk>vemment is the natural guardian of the public health ; 
and it is its imperative duty to take proper care that none 
of the causes of sickness which can be removed should act 
detrimentally to the public health. As those causes are 
manifold, manifold should be the measures devised to that 
end; and they should be adopted simultaneously* The 
State should, however, proceed with prudence and keep in 
view the feasibility of any plan which it would think &i 
to adopt. Undoubtedly we may facilitate the ventilation 
of the town ; we may improve the natural advantages which 
the ground affords for draining every portion of the Bo- 
rough : we should insist on the speedy removal of all 
vegetable and animal matter ; we should insist upon suffi- 
cient space being allowed to each individual. 

The ventilation of Port-of-Spain may be said to be irre- 
proachable. Of late, however, and owing to a want of 
proper regulations, a few narrow streets and lanes hate 
been laid out. This is apparent in that portion of the town 
which is comprised between the St. Ann's road, Oxford^ 
street, ** la Tranquillite" and the little savana. That 
section is badly drained and inhabited generally by a poor 
class living in wooden tenements. I have no doubt that 
individuals have been encroaching on the thoroughfares ; 
the mischief, I apprehend, cannot be remedied, for I do 
not see how the government or the municipality could in*- 
terfere. There is no registry of the streeto dud consd- 
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quently no records for reference. I might here mention 
that the portion of Barrack-street opposite the N. frontage 
of the Boyal Gaol was much wider than it is at present. 
Some of the owners took it into their head that their endo* 
sures must be brought on a line with the rest of the street^ 
and cooUj encroached on the public thorough&re, finding 
that they might be in the wrong, they applied to the Court 
of Intendant, but^received no answer. They then reques- 
ted Mr. M. Sorzano to draw the street line, which he did. 
The Borough Council objected to the proceedings : on the 
7th of October 1858, however, a petition was addressed to 
the Board pretending to explain the whole transaction. A 
Committee was thereupon appointed, who reported unfa- 
vourably : no further step was taken. And yet the streets 
adjacent to the gaol should have been made as wide as posr 
Eible, as much for free ventilation as for police purposes. 

I have already remarked that the Borough Council had 
not sufficient powers. ^'^If however" — to make use of the 
words of Mr. Keate in his answer to the Mayor of the Bo- 
rough — 'Hhe affairs of the town are to continue to be 
managed by corporations, those bodies ought to have all 
the requisite powers for exercising their functions, and 
there should be no divided authority." I suggest that, for 
all municipal purposes^ the dominion of the streets be ves- 
ted in the corporation. Sometime, in the year 1850, the 
Town Cotmcil made some regulations for the better govern- 
ment of the town ; they were disallowed in toto, because 
some of them provided for offenses abeady pimishable uzk- 
der the Police Ordinance ; and because some others exceeded 
the powers of the Board, inasmuch as the dominion of the 
streets belonged to the Queen, '^I do not find, said tha 
Attomey-Qeneral, that the dominion of the streets is Teft- 
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ted in the Town Council. It remains, I presume, in the 
Crown. The direction, therefore, of the Committee to cause 
all gaps in the foot paths to be filled up, if intended to ap- 
ply, as I understand, it is intended, to carriage ways lead* 
ing from the yards of private houses to the streets, would, 
I think, be justified only if the property or dominion of the 
streets including the foot-paths were vested in the Town 
Council ; such « regulation is beyond their power." I be- 
lieve it would be well and right to increase the usefulness 
of the Borough Council by increasing its powers. 

The General Board of Health having power to make 
orders in respect of new streets, some time in the year 
1863, the Borough Council addressed a memorial to that 
Board requesting it to take some action regarding new 
streets, slaughter houses, etc. But no notice was taken of 
the memorial. I would suggest that all new streets be of 
not less than forty feet, foot-paths included; that they 
should be registered both at the Town Hall and in the office 
of the Keeper of Maps and Surveys, for reference in case of 
dispute ; that nobody should be permitted to build on a line 
with the street, without having previously obtained autho- 
rity from the proper officer, who would then give the exact 
line, and deliver a certificate for which he would receive 
«fee. 

As regards the drainage of streets, it is, from the natural 
declivity towards the sea, southwards and westwards, as 
efficient as can be desired. The bulk of pluvial water is, 
however, so great at times, that some of the streets are soon 
overflowed and the metal washed away. I would suggest 
that the surface rain water coming from the Queen's park 
and the small savana be diverted towards the St. Ann's 
ravine by the means of undei^round pipes. This, of course^ 
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comes within the province of the Borough Council, and it ia 
for that Board to see what can be done in the matter. 

The drainage of private yards is an object of greater im^ 
portance and difficulty. As I have already observed, many 
lots are naturally drained into the adjacent ones. This 
should not be allowed, and measures should be taken to 
cause the grounds to be so raised as to throw the water into 
the adjoining thoroughfare> and the General Board of 
Health ought to make orders to that effect. 

Surface rain-water is a source of moisture only during 
«ix months of the year ; but the water supplied from the 
water-works is, under present circumstances, a permanent 
source of dampness in many lots and nearly all our streets. 
Few persons are aware of the great evil arising from the 
habit, so general in this town, of allowing water to run to 
waste from the service pipes. In many tenements there is 
jio arrangement for the drainage of that water, which causes 
excessive dampness. Generation of effluvia is much less to 
be apprehended during the wet than during the dry season : 
during the latter small pools of dirty water become so many 
focuses of malaria, the united emanations of which poison 
the atmosphere of the town. Soap-suds are allowed to 
escape from many yards into the streets ; they loosen the 
pavement, impregnate the soil with impurities, and assist 
the growth of weeds. Soap-suds contain a large propor- 
tion of animal matter irom dirty clothes, the deoompositioii 
of which gives rise to sulphuretted hydrogen, a most dele- 
terious gas. 

Strange to say there is in the law for supplying Port-of- 
Spain with water, no provision against the evil of which I 
complain, and in consequence the supply, though abun- 
dant, may be said to be scantily distributed. I suggest 
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that 9ome meafiores be adopted to prevent such an ezoesr 
Biye waste under penally. I have heard it said that warii-r 
ing in the yards could not be prevented by law. Admit- 
ting even this, I submit that the clause of the. Police Ordi^ 
nance which makes it unlawful to discharge i^ito the streets 
foul water from manufactories should be made applicable 
to all houses. A wash-house has been provided at a largQ 
cost, lor the ben^t of the washerwomen of the town ; and 
as they charge the fee exacted from them to the persons 
w^ose clothe^ they wash, I cannot conceive what objec- 
tion they can have to using the troughs of the above 
establishment. 

The great di£S.culty, however, is the removal of the town 
i>efi2se and dirt. The scavenging of the Borough, though 
vei^ ineficient, coats the corporation a very large sum of 
money. Gould any assistance be given or any plan devised 
to ensure better scavenging ? Under clause 45 of the Police 
Ordinance any person throwing or laying any dirt, litter, 
ashes, ofiEal, decayed vegetable matter or rubbish of any 
kind into or on any street is punishable by fine, if convicted 
before any Justice of the Peace. Such being the law, ho^ 
is it that, at any time of the day all sorts of dirt and rub- 
bish, brushwood, cow-dung and horse-litter are thrown or 
4aid on the streets, so that, half an hour after a street has 
been swept and the dirt removed, it often looks as if it had 
not been deansed for days? l^e only remedy which sug- 
gests itself is to render, under a heavy penally, all occu- 
piers of houses responsible for any dirt which might be 
found in front of their respective dwellings. This I regard 
as a most essential measure, as it is, in my opinion, the 
only remedy against a czying evil. In fact, the cleanliness 
of any town is dependant upon the following conditions : 
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1st., no dirt or rubbisli of any kind sliould be thrown or 
laid on tbe tborougbfare : 2nd., they ahonld be kept within 
the yards till the scavenging carts call for them : 3rd., the 
refuse water from houses should be led into the sewers. 
But where no sewers exist, how to dispose of the same? 
This is a most difficult question, especially as its solution 
involves one of outlay and money. 

I have stated previously that Port-of-Spain had been 
divided into six sewerage £striT3ts^ and that sewers had 
been laid in one district (No. 3), at a eost of £6,515 10. 
At the same rate the sewerage of the whole town would 
cost the sum of £39,093 instead of £15,000. But I do not 
hesitate to say that the sewerage of the other districts will^ 
eost more, either because some of them are larger, and at 
least far more crowded. But let us take the sum of £39,093 
as correct. The Superintendant of Public "Works has be- 
sides, in his report dated 29 March 1865, given it as his 
opinion that an increased supply of water would be neces*- 
sary, and the estimated cost has been put down by him 
at £23,678. Taking the estimate as correct, the sewerage 
of the whole town should be calculated as follows : 

eost of sewers £39,093 

probable cost of a fresh supply of water 23,678 

£62,771 
If to that sum we add the sum of ^ . .. ». • 43,875 



amount due for water-works on 1st January, 1865, 

we would then have a gross amount of £106,646 

or $511,900 owed by the Borough ; and, as already stated, 
the annual value of property, in Port-of-Spain, is only 
$385,000 ! I ask whether, under such circumstances, it 
would be prudent to insist on the completion of the sew- 
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erage works ? Could the Borough Council, under suoh a 
heavy burden, impose fresh taxes or borrow money to im- 
prove the streets ? and pave gutters which, in more tiian 
one insfcanoe, are no better than stagnant pools of putrid 
water ? 

How to 'dispose of the sewage <»f a large town ? this is a 
problem which has not yet found its solution. Dr. Parkes 
xemarks in his '< Beview of the progress of Hygiene during 
the year I860" ''that the opinion seems still gaining ground 
that the great question of sewerage requires re-discussion. 
Aldiough everybody is opposed to the use of cesspools, and 
though it is evident that well contrived and properly venti- 
lated sewers with a good Ml and a proper supply of water, 
remove excreta most readily and economically from our ha* 
bitations, yet it cannot be denied that the existence of this 
underground net-work of tubes filled with hurtful gases 
which are continually drawn up into the houses in spite of 
all traps and valves, is a very great disadvantage. And 
the part that sewers themselves, if improperly contrived, 
can play in the dissemination of disease is now well known, 
and was acknowledged in the never-to-be-forgotten Wind- 
sor epidemic of typhoid fever to which a late national calam- 
ity has again called attention." 

'' The plan of allowing the liquid part only of the excreta 
to pass into the sewers and retaining the solid part in closed 
boxes which are periodically carted away in boxes especi- 
ally contrived for the purpose, has now been in use in 
Paris, Turin, Milan and other cities, some years. At pre- 
sent, there is no good evidence of the effect of this arrange* 
xnent on health, although doubtless the sewage matter is in 
a much better state for the farmer." 

"At present, it would be difficult to express a decided 



Digitized by CjOOQ IC 



126 pBOGEB&nros op tbs satEinmc AaBoatAnoist. 

dpimon, but it seems possible that a solotion lias now been 
fbund of the difficult problem of utili2dng sewage matter*" 

<'It is probable that the Carbolic add will supersede all 
other deodorizers for .1his> purpose. It has been tried with 
success at Glasgow and Exeter .... It was mixed with a 
email quantity of lime, and so effectually retarded decom- 
position of sewage, as not only to do away with smell, but 
to considerably increase the value of sewage as a manure, 
by completely retaining all the Nitrogen." 

Is it really more economical, is it better to dispose of the 
night-soil and refuse water by carrying them to the sea 
where they become lost ; or is it better to adopt the deodo- 
rizing process, €uid thus preserve for agricultural purposes 
a valuable fertilizer ? Human excreta are considered as a 
very rich manure ; and, of late, practical as well as scien- 
tific men have turned their attention to their preservation. 
Doubtless the deodorizing process has rendered this mote 
easy. And s^nce, in my opinion, we are not in a position 
^to pay for underground sewers, let us try the deodori^g 
process ; it has apparently answered well where it has been 
tried. The time must come when rural economy will be 
better understood; then we shall begin to appreciate and 
utilize the refuse of towns. Whilst on tiiis subject I would 
suggest that no broken bottles or other dangerous materials 
be allowed to be mixed with the sweepings of yards and 
~ streets. So long as the c^rieulturist is obliged to make a 
separation of both to prevent accidents to men and stock, he 
will not utilize those sweepings. 

Ordinance No. 10 of 1840 for regulating buildings in the 
town of Fort-of-Spain should be repealed and a new one 
passed. The Ordinance of 1840 was, I fear, rather harsh 
in some of its clauses, especially the 4th clause which for- 
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bade tixe roofs already sHingled to remain so after the Ist 
of October 1845, and prescribed liiat no outside ends or 
sides, being of wood, should remain so after the 1st of 
October 1850. Pro^etors who bad been suffered to bavo 
shingled roofis, and the sides and ends of tbeir houses built 
of wood must have felt it a grievtmce to be compelled to 
remoye the same or to replace them, after a. lapse of 5 and 
10 years, by uninflammable materials. I suggest that, for 
^e purpose of any building Ordinance, the town be divided 
into two sections, viz. : the town properly so called, and the 
suburbs ; the town to be comprised between the J)ry Biyer, 
^ohmondrstreet, the sea and New-street, the rest being 
held as suburbs. After the passing of the Ordinance, no 
new house should be built of inflammable materials, either 
in town or suburbs ; no house built of or roofed with in^^ 
flainmable materials could undergo repairs within the towui 
hut should bQ re^built . according to law ; but repairing 
could be permitted in the suburbs, provided however that 
the cost of repairs would not amount to oue-third of the 
estimated value of the house. The town would thus grar 
dually improve and there would be no just subject for com- 
tplaiut. Sometime in the year 1856 Qovemor EUiott had 
appointed a Oommittee to prepare suggestiozis regardiug 
the construction of houses and the regulations of lodging 
houses. The report of the Committee, signed by all the 
members, was subsequently submitted to the General Board 
of Health for their consideration and approved by them wit]i 
some slight alterations. In case it were deemed expedient 
to pass a new building Ordinance, it would be well to take 
notice of that report 

The 46th clause of the Police Ordinance «iacts that ali- 
mentaiy substances which hAve become stale «nd unwhole- 
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dome sliould be destroyed ; and the Ordinance for regulat* 
ing the sale of meat gives power to any Justice of the Peace 
to order the destruction of unsound meat exposed for sale at 
the markets. This is right. I suggest, however, that pe- 
riodical visits be made to establishments where flour and 
animal food are kept for sale, in t>rder to ascertain whether 
they are sound or not : and in case all such alimentary sub- 
stances be not of good quality, they should be thrown into 
the sea. At times, salt-fish, tasajo and flour are offered 
for sale, which are fit food for pigs and corbeaus only : and 
our Indian Immigrants are but too prone to buy the un- 
wholesome stuff which is sold to them ch&ap. In my opi- 
nion no unsound meat or fish, and no damaged flour ought 
to be exposed for sale. In Europe those substances are 
turned to advantage ; from the flour they manufacture 
starch and dextrine, and unsound fish and putrid flesh are 
prepared into fertilizing composts : here they are bought to 
be used as food. 

There are, at present, in town three slaughter houses, 
one at Ariapita, and two on the bank of the Dry Biver, near 
its mouth ; they ore private establishments subject to no sur- 
veillance. Slaughter houses ought to be here as they are 
in all well regulated towns, municipal property, placed tm- 
der stringent regulations, with the object of both enforcing 
that thorough cleanliness which is necessary for the pre- 
servation of meat, and preventing the slaughtering of dis- 
eased animals.' As things now are, not only sick oxen are 
killed, but dead animals are actually taken to those estab- 
lishments to be there prepared for the markets. As a rule, 
sheep, pigs and goats are not killed at the slaughter houses ; 
and, contrary to the law, the carcases are huckstered about 
and taken to private houses for sale, the sellers thus de- 
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franding £he municipal rerenne, and, it may be, selling 
unsound meat. In my opinion, the Municipality should be 
encouraged to have their own slaughter house; and the 
General Board of Health ought, without delay, to make 
regulations for all such establishments. A Veterinary Sur- 
geon should be appointed at a fixed salary, and with power 
to examine all and every animal before it is killed, and to 
g^ve his permit : no meat, either beef, veal, or mutton, etc. 
eould be offered for sale, except on producing the permit, 
to the proper officer. A fee would be paid for erery permit, 
before the carcase were removed. The pubHc- would thus 
have a guarantee that no unsound meat would be offered 
for sale, and the municipality eould not be defrauded. Any 
person found huckstering meat in any place within the town 
without a permit, should be apprehended and brought be- 
fore a Justice of the Peace to be dealt with according to 
the law. 

Under the 49th clause of the Police Ordinance, any person 
keeping swine in Port-of-Spain, except in some licensed 
place, becomes liable to a penalty : and yet, pigs are met 
in almost every street. Swine are dirty animals, subject 
to loathsome disease ; and pigsties are very offensive. I 
suggest that they be not kept in town, under any pretext : 
and every pig found at large ought to be destroyed, and the 
owner fined. 

A large number of cows is kept in town, and numerous 
goats are met, almost everywhere, though it is forbidden to 
allow them to roam about. Goats are cleanly, and only 
troublesome : but cows may become a nuisance, if not kept 
cleanly and in proper pens ; their dung is, either washed 
into the streets in a diluted state, or deposited on the tho- 
roughfares. The law should be enforced as regards goats; 
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and 0OW8 should be kept m proper shedsi and their ixmg 
removed daily, or twice a- week, aoeording to the number; 
kept together. 

I believe that I have, in the foregoing pages, pointed out 
where is danger to the public health, and I have endea^ 
voured, at the same time, to indicate the remedy. Danger 
lies in the law being left inoperative. Bemedy should b^ 
sought in its strict ^iforoement -, and new enactments should 
be passed, if necessary. I have often heard the following 
remark, and I fUly concur in it. I have heard it said that 
our laws are numerous and good enough if they were pro* 
perly executed. Where, however, legislative enactment» 
are su&red to remain inoperative, not only the object for 
which they were made is not attained, but the people be- 
come familiarized with the idea that they can break the law 
with impunity, and they get into habits of insubordinationv 

Improvidence and laiMer-aUer are the characteristics of 
our poorer classes ; and any measure calculated to raider 
them more provident should be hailed with gratitude. It 
IB essential that they should be made aware that the law ia 
something living and active, and that infractions must not 
be passed unnoticed. 

Public Hygiene owing its existence to the necessity of 
remedying the many evila which improvidence had created 
in populous districts, it had nothing to do with the arrange- 
m^its of ancient cities ; but in our days it should direct, as 
far as possible, how new ones should be laid out in all their 
parts ; provisions ought to be made not only for proper ven- 
tilation, by.giving directions with respect to the width and 
delineation of the streets and squares and their drainage ; 
but we should go further, and even interfere with the con- 
struction of private dwellings, not by directing what they 
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Ikmday the 9fh Aprils 1867. 
Alexander Williaacs Andebson, Esq., in the Cliair* 
The following donation was announced : 
** Notes on the Natural History of the Scorpion," by the 
Hon. Bichard HiU^ and '^Bemarks on some species of 
West-Indian Marine Shells in the Cabinet of Amherst 
College, Mass.," by Henry Krebs. Presented by Henry 
Krebs, Esq., of St. Thomas. 
The following communication was read : 
Additions to the Catalogue of the Lcmd, and Freshwater 
MoUusca of Trinidad, 
By B. J. Lechmere Guppy, Esq., F.G.S., E.L.S. 
Since the publication of my Catalogue of Land and Fresh-' 
water Mollusca in the last number of the Proceedings of the 
Association I have discovered other species previously un- 
known to me, some of which I believe to be new to science. 
One of these is a land-shell of small size but peculiar struc* 
ture, and another is a freshwater bivalve belonging to a 
group not hitherto found in the island. I have given diag- 
noses and figures of these species in the Annals of Natural 
History for the present year, and now communicate their 
names and most prominent characters. 

Besides the shells now enumerated I have discovered three 
inoperculata, all of small size, but which are as yet undeter- 
mined. I trust to make them the subject of a future paper. 
Qass GASTEBOPODA. 
Sub-class Peosobranchiata. 
Order Phaneropneumona. 
DiPLOMATiNA Benson 1849. 
Terrestrial Operculata with pupiform scarcely rimate 
shells having a nearly circular aperture, an expanded or 
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double peristome, conres wborla, .aod a fhin operculuni oft 
fsw wborls with jwominent edges* 

Diplomatina Suttoni PfeiflEer, 

Pfeiffer, Froc. Z. JS. 1851 f Comjpect, JSTo. 181 ; leonoffr., i. .48^. 

f. 36, 37 ; Cfit. Fhanerop. B, M.y p. 86, 

A minute pupiform sinistral ahell of about 5 whorls, witk 

riblike longitudinal striae and a continuous doji^le pQris- 

tome. Length 2i miH., breadth 1 mill. 

This curioua little shell is found near tholM^arapas water- 
fall. Its. occurrence in Trinidad is rery nngular ^.for tho 
genus has hitherto only occurred in India, and the present 
species was described by Pfeiflfer from Inc^an examples. It 
seems very improbable that this species could have been in- 
troduced ; and as ^nea hioohr is also oommo!a to Tiinidad 
ftnd India, it would be of int^est to arrive aita tiue~eia^)lar 
nation of the matter. I may state, however, that thene ifr 
scarcely as yet absolute eertainly that the pijesent shell i» 
idt)ntical wil^ its Indian an^alogue. 

T was led to the discovery of this 'diell by information 
supplied me by my kind friend Mr. Thomas Bland, Fua.S^ 
of New York. 

Order Scmtibraiichiata. 

Helioina Lamarck. 

HeUdna fPerennaJ JameUosa Ghipi^. 

Ann. JS^ Mag, Nat, Mist, 3 ser. vol. six., p. 26Q, 

A small depressed light reddish-brown thiaJQ&^iWna.oniai^ 

mented with spiral ridges wJxich bear.&ee lamellar edges 

especially towards the oariaate periphery. ^Height 24 mill., 

greatest diameter 4^ mill. 

For this little .'Shell, found at the Ootoa^as Islets, I have^ 
constituted provisionally a naw.,subTgentts wider, thftjwwn© 
.of F.ermna. 
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Sub-class SlPHONIDA- 

Amnml w^ respiratoiy siphons. 

Ojtd&t Yenwaeea. 
AAima! iritk A ^oftrpriBfiised foot adapted fi>r er^ping or 



Cyclas BruguiSres 1792. 

Huviatfle Oonchifera with thin y^itricos^ nearly equila^ 
teral shells hayiBg small carcUnal and lateral hinge-teeth 
in both valves. 

Vye^ pmdifira 6app j. 
Annals and Ma$, 2^at, JSist^^ 9 ser^ vol. zLt^ p. 160* 
A smidl somewhat ovate thin diaphanous whitish bivalve^ 
tosLoeintricalfy striate and cohered with nameroos rather 
gratnnlor peanis^ The leng^ of a large examine ie 4 xaiU^ 
its height 3^ mil.^ and its thickuess 2^ mill. I am indel>- 
ted for the £f it example to Mr. Prestoe who discovered it 
whilst We irere engaged seai^shing for mollusea in a pond at 
St. Ann, where I have found additional specimeni. 

Tuesday Uth May, lSe7. 
Alexander Williams AKdersok, Esquire, in the Chair. 
Henry Krebs, Esq., St. Thomas, and the Hon. George 
Webboy S*.B.A.@^ Nevis, were elected Oorresponding Mem- 
bers. 

The following communications were read ; 
1. J^oevmentB relating to the Boehmeria nivea, 

(Abstract.) 
nMie dooutnentft eo&ciisted of a letter from the Foreign 
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Office, London, to the Colonial Office, enclosing a report 
from the American Yice-Consul at Bradford, stating that 
although nntil lately no method had been discovered for 
manufacturing the China Grass fBoehmeria niveaj, yet that 
within the past few years some firms at Bradford have suc- 
ceeded in bringing the fibre into a state most dosely resem- 
bling the best mohair or other bright worsted, and have 
worked up great quantities of the refined material as a sub- 
stitute for worsted, always in combination with cotton. And 
for many articles of this mixed kind, especially those requir- 
ing a stiff, strong, and cool texture combined with a silky 
appearance it is found that the China Grass makes the very 
best material. The market value of the raw fibre of the 
China Grass has for some years past maintained itsdlf at the 
very high rate of £80 per ton, which price it is supposed 
-cannot be much lessened for many years ; and there is a 
practically limitless market for all the raw Qiina Grass that 
can be imported at from £70 to £80 per ton. The papers 
concluded with a letter from Dr. Hooker to the Colonial 
Office, recommending the cultivation of the Boehmeria in 
Trinidad and other colonies. 

Mr. Prestoe exhibited a specimen of the Boehmeria nivea, 
and stated that this climate was well suited to the plant, 
which would produce abundant crops here with little trouble. 
2. Note on Petroleum and Naphtha. 

By E. J. Lechmere Guppy, Esqre., F.G.S., r.L.S. 
(Abstract.). 

Public attention having been lately attracted to the pro- 
ducts of Petroleum on account of the dangerous nature of 
some of these products, the author took the opportunity of 
.addressing a few words to the Association on the subject. 
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filioiild be, but rather wbat they should not be. If by cor- 
recting the insalubrity of a district we can prolong the life of 
its inhabitants, how much more easily can we obtain the same 
object by preventive measures, with this difference, how- 
■ever, that prevention is better and cheaper than correction. 
Let us improve the lodgings of the poor and the workmen ; 
give to all plenty of air, light and water ; provide for the 
prompt removal of dirt and human excreta ; put a check to 
the mephitism resulting from overcrowding, and then you 
may hope to diminish that annual tribute of human lives 
which is levied by those cachectic diseases, the offspring of 
£lth and misery. 

I have already remarked that atmospherical influences 
may modify the constitution of whole generations and com- 
munities. If, together with those natural coincidents are 
<}ombined those of insufficient diet and the appurtenances of 
£lth, the consequences will soon become apparent. Anoemia, 
■scrofulosis, tuberculosis and leprosy must in our Island be 
the deplorable result. Scrofulosis and tuberculosis have a 
<K>mmon origin : it is said that both have a tendency to in- 
crease. I am justified, I believe, in saying that tubercu- 
losis is on the increase, and I hesitate not to say that con- 
sumption is more frequent in our days than it was thirty 
years ago. I would not dare, however, to affirm that lep- 
rosy is more common, though such is my impression. 

Both affections are hereditary or may be accidental ; all 
causes depressing life may so modify the organism as to 
render it more liable to constitutional diseases. Doubtless 
the climatic conditions of Trinidad have not varied for the 
last thirty years ; but with those conditions are none com- 
bined those af insufficient diet, and insalubrious lodgings. 
SoW| by insufficient diet I mean^ not only a diet deficient 
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in qiittntity^ but mainly in qualiiy. At one time beef was sold 
at 7 J and 6 cents a pound : the price has increased to 10 
txxd 20 cents ; and th« people are not now in as good cir^ 
•ijumstances as tliey were immediately after emancipation. 
Many tafee only onto meal which but too often consists of 
8ome salt-i^sh and raw fegetable ; others, at certain seasons^ 
Kve maSnly on &uits. In many of the houses, the air lA 
confined and contaminated, and the yards are i^eeking wit& 
vegetable and animal matter in a state of decompositiou'^ 
And I ank sorry to say that such is the condition of the 
Iddgings occupied by that (dass among which phthisis exer- 
cises its ravages. Supposing, as is but too eommionty the 
4i&^, ihat the inmalt^s of such places l6ad a sedentary life 
imd have an insufficient diet, is it sui^rising that consump- 
tion is on the increase ? If leprosy is a form of sorofulodis^ 
«B I conteiird it is, is H svorprisiiig that the loathsome malady 
has a tendency to spread ? and, as it is highly transmissi- 
blei by gieneratioii, have we any reasonable hope that it will 
not be worse in thi%^ years than it is now ? Dir. Bennett 
temftrks as regards tuberculosis : " it is only by removing 
all the catiseib that are depressing life contrary to the healthy 
development of the function of organism^ and by placing 
the (Sufferer in th6 most favourable hygienic conditions iot 
the development of his organizationi that we can hope to 
correct or cure such disease." 

Single individuals, or even families may, under favoura- 
ble dt^mmstances, escape froin these depressing oaiises by 
remoting to tiiOre healthy places, but oommilnities cannot ; 
it lA therefore by the suppression of SUcli causes that we caii 
hope to correct and prevent th^ diseaitos which they ehgeUr 
der : and we can Suppress them only by legal provisions 
and ik&ix strict en&rcement. The Qeneral Board of Heaitk 
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a&ould meet, at least, ojkOQ eveiy qi|,arter, and it meets only^ 
en an emergency ; and yet there is sufiGLcient employ for the^ 
Board, if willing, to work. The Ordinance concerning build- 
ings and. the i^e of bread, as I have remarked previously,, 
are dead letters i the Ordinance regulating the sale of meat 
is-only partially carried into eEeot : and if mutton, pork and. 
goat ara exposed for sale at the mar!kets it is because the> 
)»utch6rB find it more advantageous to sell the meiat theriS' 
than to go hucksterii^ it .about the town. The .46 .^nd 49- 
dauses of the Police Ordinance are not . executed : and I 
have he^rd the police officers excused oa the plea that, as- 
they should pay exclusive attention to the preservaticm. of 
0ke public peace, they cannot be blamed for neglecting 1q»3> 
important duties. Surely, so Jong as it will be their duty^ 
to put the P<i^ce regulations in force they cannot be excuse^ 
for not pe]:£[>rining their obligations* If, however, they 
cannot posi^ibly do that, ^e Gbvemment should teethe* 
matter into . consideration and make the necessary pro^i* 
•ions. In my opinion a comprehensive Police Ordinance^ 
rigidly enforced, even in. its apparently less important parts 
would, by compelling the people to look to their own com- 
fort and that of their neighbours, do more, to improve their 
(labits than is usually thought. 

It is much to be regretted that, in a purely agricultural 
^untry like ours, the people should resort to towns* Tjjie 
united population of Pprt-of-Spain .and San Fernando n^ay 
l)e said fairly to, represent 25 per cent, of the wjtiole popula- 
tion of the Island ; and there is no manufacture in eith^ of 
those boroughs^ In Poi-t-of-Spain the proportion of w,om,GJX 
to men is as 100 to 75*31. The increase of population na- 
turally depends on the excess of births over deaths. Tho 
number of births is larger in towns than in rural districts. 
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but the mortality is also greater ; in England the mortality 
of rural districts is to that of towns as 100 to 144 ; and, ac- 
cording to the reports of the Eegistrar-General, the diseases 
incident to childhood are twice more deadly in towns. (Dr. 
J. Henry Bennet, etc.) 

There is no doubt that, catena pwrtbusy living in rural dis- 
tricts is more conducive to health and longevity than living 
in towns. The purer atmosphere of the country invigorates 
the constitution ; and when provisions are made for tho- 
rough drainage about the dwelling-houses, it is impossible 
that the organism should suffer, whilst the digestion of coar- 
ser food is greatly facilitated by exercise in the open air. It 
may be that some of the measures proposed would be the 
indirect means of inducing people to seek employment in 
the rural districts : such a result we should hail as most 
advantageous, both to them and the community. 

Dr. J. Henry Bennet observes with regard to phthisis : 
'^ Cities exercise a mysterious attraction over the lower as 
well as the higher classes of mankind. It must be the fever- 
ish excitement of city Kfe, the hope of greater social advance- 
ment ; for the greater portion of the lower classes in cities 
live as hard or harder lives than they would if similarly 
engaged in the country. No doubt the vitiated air breathed 
in cities, in the close crowded workshops and in the closer 
and still more crowded sleeping rooms, gradually weakens 
the constitutional powers, and forms the principal predis- 
posing cause of pthysis. The poor should return to their 
native villages, if by any means feasible, even if there they 
have to accept a lowlier position than that which they have 
attained.'^ 
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^Uter atetKEig tliat Petroloum w nvHr^ sapbtba, • ienn 
onginally applied to the JTifliamTnabto liquid oompound of 
hydiocarbons issuing from the soil in Persia, die auibor ex- 
-plained :that the jrook-oib fomid in otber parts of the woxl4 
.do not difiEer znaterially, being Qompoimds 4>f three hydco^ 
earbons. The hydrocarbon series jn^des a vast variety of 
^u;gaiac«ad mineral prodttots, as coal, aspbait, peat, db, 
resins, <i;c., &c. Certain of >these are dangerous on aocowD^ 
of their yapor when jpogqced with atmoi^heric air becoming 
ezpIoslTe on the application of flame. Well re£ned oU ia 
not dangerous, but any oil the rapor of which js inflamma- 
ble atn lower temperatwe <ihan 12<;^ can hardly be consi- 
dered ^[oite safe 

^e author pointed out the Austajcen use of the teiaw 
<'Hteh" mA '<3Qb Oil'' ;as applied to the a^^O^alt cf 
Trinidad «nd the iPetroleum Qil, Kergsine Oil or Qthflr 
products oi aapb^t and petroleum. 



Xhe Bon* Bii^NBiY Si^aut Mzrqmsij^, ;M.P., Ph.D., Preal- 
dent> in ihe Ghair. 
^Tohn^iyen, Esq., Poi^t^f-Spain, was elected a Kembar. 
SThe following Yisitor ;was introduced : -rr-Dr. William 
Henry Stpne, P.B,O.P., :by Mr. IjechmererQui^y. 
^Hie following communicatipn wa3 read : 
AiHtional Note on Hhe ZT^ of StdphiUs and BuidpUteSf 
fpheiher M^ieimffdy or fOtJ^moise. 
By Ifhe 5<m. H^uy Mitchell, MJ>., PhJ>- 
I had h<q[>ed, Qentlemen, fto have laid before you this 
evening some special remade on the medicinal use of a few 
of the compounds of Sulphurous ^cid. In this, however, 
J .am disappointed, as the paper which contained them has 
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been mislaid. I shall therefore confine myself to a retf 
cursory statement, showing that the exhibition of these salts 
is slowly gaining ground both among Medical Practitioners 
and others engaged in Arts and Commerce. In a late pub- 
lication, by order of the Agricultural Society of Scotland, 
on the symptoms and treatment of the cattle-plague, it is 
confidently asserted that where the disease appears its pro- 
gress can be prevented from extending, by giving to the 
unaffected members of the herd 3 ounce doses of Bisulphite 
of Soda daily. This information, from such a source, should 
be jojrfully hailed by our planters and applied to the varied 
epidemics which from time to time attack their working 
stock and for wbich the treatment hitherto adopted has 
proved both ttncertain and usually unsuccessful. It has 
also been further stated on apparently reliable authority, 
that in the district of the Abruzzi in Italy, where the same 
pest was raging, one-third of the animals treated by the 
Bisulphite of Soda recovered. In a late medical journal, 
an English physician in describing an epidemic of Scarlet- 
Fever, states that 36 cases treated by himself, some of whom 
were in a precarious state when first seen, all recovered, and 
in no instance did the malady extend to the other inmates 
of the same houses. This may be considered unusual suc- 
cess in the treatment of a malady as much dreaded in the 
Northern Counlies and in Scotland as the plague is on the 
shores of the Levant. Finally, during the last epidemic of 
Cholera in England, we have the evidence of Dr. Scoffem, 
whose skill in Chemical Phcirmaceutics can scarcely be sur- 
passed, that every case of Choleraic Diarrhoea which he 
treated with Bisulphite of Soda was at once arrested and 
prevented from passing into the fully developed malady. 
I shall now beg your attention to a short description of the 
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arction of a Bisulpliite in the principal manofactore of the 
West Indies. M. Melsons was one of the first diemists 
who drew ai;tention to the powerful influence of the Bisul- 
phite of Lime as an anti-fiwrnent in preserving the complex 
and unstable juice of the Beet from decomposition during 
the process of manufacture into sugar. Previous to his 
announcement the Bisulphites of lime and Alumina had 
been already tried on cane juice, but without producing any 
practical result worth mentioning, and subsequently as far 
back as 1852 this Bisulphite was essayed in Trinidad and 
elsewhere with varyiag success, but not with such results 
as to ensure its adoption. It is only within the last two 
years that the Demerara planters have reduced to practise 
so valuable an agency, and, to their credit be it said, the 
adoption of the Bisulphite of Lime is there aknost in gene- 
ral use as an anti-ferment in the treatment of cane juice. 
The mode of applying this salt I give in the words of Mr. 
S. Lambert, a gentleman of Demerara who has occupied 
himself much with the chemistry of the neglected cane : 
" one-half per cent, of Bisulphite of Lime, or one half gal- 
^' Ion to one hundred gallons of cane juice is passed through 
'' a small worm-tap into the juice at the nearest point to the 
'* mill bed, with a, sm^dl dripping stream so graduated as to 
*^ distribute this dose as uniformly as possible through the 
"whole mass in the receiver. The juice is thenceforth 
''treated as in the usual manner with Lime. Since the 
'' adoption of this plan, the results are announced day by 
'* day in a most satisfactory manner, and it is worthy of re- 
'^ mark that those who saw at the December Exhibition the 
*' Bisulphite of lime open-pan sugar for the first time, aud 
" have since adopted the plan, have made better sugar than 
*^ the original experimentalists ; a result apparently- due to 
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'' ihe vfaolesome state of emulation mtnong the planters." 
So xnttch fbf the Bisulphite and the wholesome state of 
ehmlatien among the Demerara suga]^ maau&oturers ; if 
an jthing like the same feeling exiet heroi it musf; surely be 
gratifying to know, that as a rule the eane juice of Trini- 
dad is less complex than that of Demerara^ ooosequenliy 
inote easily turned into siigar. The results theref(»e ought 
to be as good^ if not better, and attained at less expense. 
This, however, is by no means the case at present, for rea- 
ilons that require bett^ explanation, and it wotdd be desir- 
able that the example of the sister colonists should be f(d- 
lowed, as £Gur as circumstances permit, in defecating cane 
juice, as long at least, as it is esteemed a first principle in 
l^e manufacture of sugar, that the cane should be crushed 
into atonis and its heterogeneous elements well mingled 
i^ith the air as the first step towards obtaining the saccha- 
line contents in their purity. 

When mentioning the Bisulphite of Soda in connexion 
with its use by Dr. Sc^fifem in Choleraic Diarrhoea, it 
should hare been further stated oh the same authority, 
that one teansipoonful of a saturated solution of this Salt 
added to one gallon of milk, preserved the whole mixture 
unchanged and sweet for ten days during the heats of July 
in London. This fact should have its practical value in the 
West Indies where so much of the comfort of life as well 
ieis health itself depends on the daily supply of milk and 
r>ther easily decomposable articles of diet. In 1862 the us^ 
t>f the Bil9iulphit^ of lime was patented in its application tO 
prevent the acetificatioh of such fluids as porter, ale, &o. 
!Fhe complete success of this step should have led, ond 
would think, to our planters observing the same precau- 
tion with molasses, the fermentation of which on public 
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wharfs and elsewhere is so unpleasant to more senses than 
one. From a pamphlet reoeived by the last English Mail, 
it appears that Dr. Medlock, the patentee of the application 
jUst named, has extended his chemical asgis, under the broad 
eeoL of the Patent Office, over animal food generaUj, under 
tiie term of " a new and simple process for the preserva- 
tion of Meat, Poultry, Fish and other varieties of animal 
food." It is unnecessary to enter specially into the details 
as published by the patentee ef an operation simple in 
itself and of such extensive application : it is enough to say 
that fresh meat may be preserved for a lengthened period 
by being sponged over with the patent solution of Bisul- 
phite of Lime to which a small portion of Salt has been 
added (see Note).* When the meat is required for use, it 
has only to be soaked for a few minutes in cold water and 
then wiped dry, when it presents no trace of smell or flavor 
beyond that of the original meat. I have ventured to add 
these remarks on the Bisulphites in the hope that their use 
may be appreciated in a Colony where their application may 
be extended with due precaution not only in medical prac- 
tice, but in the manufacture of one of our principal staples, 
and though last not least, to articles of food which, instead 
of appearing on our tables as wholesome and nutritious deli- 
cacies, in too many cases pall on the jaded appetite in the 
unsatisfactory form of salted meats and salted flsh. Should 
the results of Doctor Medlock's patent fully bear out his 
programme, we may anticipate, according to him, that at 

* Note from Dr. Medlock's Pamphlet. — " In the case of a small family 
** who wish to keep a leg of matton or a sirloin of beef for a week in 
** sultry weather with the thermometer at 9(P, take a teacupfal of the 
*' Patent Solation of Bisulphite of Lime, a desert spoonrul of salt, and 
** about a quart of cold water, mix in a suitable vessel. Dip the meat 
** in this mixture for a few minutes, taking care with the end of a cloth 
** to wet it all over, then hang up the joint as aaaal." 
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no distant date good sound moat will be introduced into all 
the markets of the world at about 2^ per fi>. — a calculation 
based numerically on the flocks and herds at present graz- 
ing in the proyinces of La Plata and Australia. In the 
former there are supposed to be about 27,000,000 cattle 
and 40,000,000 sheep, and in the latter 180,000,000 cat- 
Ae and 300,000,000 sheep. 
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Tuesday, 9th July, 1867. 
The Hon. Henry Stitart Mitchell, M.D., Ph. I>.,. 

Presid&nt, in the Chair. 
"William Henry Stone, a<j., F.E.O.P., F.RC.S., and^ 
Bobert Hall Bakewell, Esq., M!.D., were elected Members. 

The following communication was read : — 

On the Tertiary Fossils of the West-Indies, with especial 

re^erene^to the Classification of the Kainozoio 

Bocks o/* Trinidad. 

By E. J. Lechmere Guppy, F.G.8., FX.S. 

§1. Introduction, 

The desire to know something of the constitution and 

history of the earth we lire upon has always held a place in. 
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the human breast, and we find the earliest philosophers 
hazarding speculations upon the subject. This desire i» 
quite natural, and forms a part of the thirst after knowledge 
which is one of the attributes of human beings. 

Leaving on one side the more or less fanciful geology 
and cosmogony of the ancients we find that the first deve- 
lopments of geological science were chiefiy confined to tho 
study of the mineralogical and petrological features of the 
earth. The first rude classification of rocks arose out of 
this study ; and the principles upon which that classifica- 
tion were based have held sway for a very long time over 
geological science. Accordingly ^e find that the- first 
attempts to classify the rocks of the Caribean area were 
made upon old principles. Nearly every traveller to the 
West-Indies and equinoctial America has had something to 
say upon the physical structure of this part of the globe. 
The illustrious Humboldt, in his Personal Narrative and 
his Political Essay on the Island of Cuba, presents us with 
his observations on the Geology of Venezuela and Cuba. 
He noticed the fossiliferous rocks of Cumana, and put th» 
query whether any of their organic contents were identical 
with existing species in the adjoining seas; a query an- 
swered by me in my paper on the Eolations of the Tertiary 
Formations of the West Indies. 

Among the more noteworthy of Humboldt's successors inr 
this field I may mention the names of Dauxion liavaysee, 
St. Claire Deville, Nugent, and DelaBeche, who have 
written upon the geology of Trinidad, Tobago, Jamaica 
and other islands. 

It was not however until the science of Paleontology 
arose that Geology was evolved irom the chaos in which it 
had lain previously to the beginning of the present century. 
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By degrees, as the natural sciences advanced, it became 
more and more dear that the true means of classifying the 
rocks which form the eaiih's crust, and which are therefore 
the only ones accessible to our observation, was by the «tudy 
of their imbedded organic remains. It is not within the 
limits of this paper, devoted as it is solely to West Indian 
geology and especially to that of our own island, to detail or 
even glance at the various steps by which the progress of 
geology was facilitated by the advance of paleontological 
knowledge. I shall therefore pass on at once to the first 
notices of fossils found in the West Indies. Moreau de 
Jonnes* appears to have been one of the first to observe 
such objects. Humboldt, as I have already mentioned, 
had noticed the fossils of Cuba and Venezuela. Duchas- 
saing, a medical practitioner in St. Thomas, collected and 
detennined the fossils of Guadeloupe, and with the assist- 
ance of Michelin pablished the results in the ^* Bulletin" of 
the Geological Society of France, Other collections were 
made by Nugent and others ; but our first real knowledge 
of the Caribean tertiary fauna is due to Colonel Heneken, 
who was engaged ia military operations in Haiti in the 
year 1^49. The collection of fossils made by him was 
examined a&d described by Mr. Carrick Moore and the 
results published in the Journal of the Geological Society, 
Fortunately for West -Indian geology this ^leries of remains 
was in very fine preservation, and it was therefore easy to 
compare them with the beautiful fossils of Bordeaux, Dax, 
and Yienna, their European analo giies. The fossil molluska 
of the miocene beds of Haiti have consequently served as a 
standard for ascertaining the relative ages of the tertiaries 
of the West-Indies. 
* Bistoire Ph^siqae cles Antilles fran^AistB, 
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The next important step in our knowledge of tlie geologjr 
of the islands was the commencement of the Government 
Oeological Survey ; the island first examined being Trini- 
dad. The determination of the tertiary rocks of the island 
was based upon what had been previously published by Mr. 
-Garrick Moore. But the dassification thus arrived at was 
imperfect. This fault was in great measure due no doubt 
to the very little attention paid to the fossils ; the object of 
the siirvey being principally economic and practical geolo- 
"gy. Still, a useful warning may be drawn from this, as to 
the impossibility of obtaining correct views without the aid 
of the higher sciences. 

The greatest share of the verification of the Oaribean 
Miocene fell to the lot t)f Dr. Duncan, who described the 
rich series of fossil corals &om the tertiary beds of Antigua, 
Jamaica, Haiti and other islands. Dr. Duncan's elaborate 
end highly-successful investigations enabled him to confirm 
the previous generalizations on the age of the Garibean 
Miocene, and to perceive and illustrate the applicability of 
the theory of the migration of organised beings to the case 
in question^ His researches tended to give a greater degree 
of probability to the hypothesis of the tertiary Atlantis on 
which Heer hsd labored, and to the support of which the 
arguments of Forbes, Godwin-Austen and Darwin had lent 
euch force. 

The next advance in West-Indian geology was due to 
the zeal and industry of Mr. Barrett, Director of the Geo- 
logical Survey of the West-Indies. That naturalist collected 
a fine series of remains from the Jamaican tertiaries ; but 
before he could describe them he lost his life in diving for 
those living organisms a knowledge of which was necessary 
to enable him to judge accurately as to the true nature of 
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the fossil species. Having temporarily taken Mr. Barrett*s 
place in Jamaica, Mr. Wall, in conjunction with Dr. Dun- 
can, communicated a very important notice of the geology 
of that island to the Geological Society. That communica- 
tion embodied descriptions and figures of many of the fossil 
corals of Jamaica. 

^he remains collected by Mr. Barrett in Jamaica having 
been deposited in the British Museum^ were examined 
by Mr. Carrick Moore, who communicated in 1863 a notice 
of them to the Geological Society. In 1865, being then in 
London, I undertcfok at the request of Mr. Woodward thB 
description of these fossils, fot whicb I had been prepared 
by several years study of the fossils and recent shells of th^e 
West-Indies, and at the same time I described and enume- 
rated other fossil molluska and ^chinodermsfirom the West- 
Indies, including Trinidad. Subsequently I communicated 
to the Geological Society a resume of what was known of 
the geology and paleontology of the tertiary formations of 
the West Indies, enumerating the fossils and describing 
such new species as were accessible to me.* 

It will of course be understood that the present paper 
relates to the tertiary geology only of Trinidad and the 
Oaribean area. But by way of parenthesis I may allude to 
the secondary rocks of Trinidad, the conclusions as to 
wliicli have been based upon the researces of Boussingault| 
Bcemer, Karsten, Lea, Von Buch, d'Orbigny, &c. On this 
subject I have published a paper in the ** Geologist." The 
cretaceous rocks of Jamaica have been treated of by Barrett 
and Woodward, and the latter has described from that 

* This paper contains references to most of the published works on 
West-Indian Geology, and to it therefore I would refer those desirous 
of working at the subject. It was pnblished in the 22nd voU of the 
Quarterly Journal of the Geological Society, London 1866, 
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formation a new genus of shells under tlie name of BareUta. 
Some <K>rals Lave also been enumerated by Dr. Duncan, 



§2. The Atlantis Theory, 

My present limits will not admit of my going at any 
great length into the conclusions arrived at from the 
researches which have been made into the geology of the 
West Indies. After having therefore briefly touched upoA 
some of the points alluded to in the first part of this paper 
I shall conclude with a list of the species of moUuska, 
articulata, echinodermata and protozoa described from the 
. tertiary rocfcs, showing in what localities the species are 
found. The columns of the table are arranged in the pre- 
sumed order of the antiquity of th« deposits occurring in 
the localities. 

The most remarkable perhaps of the results of the inves- 
tigations referred to is the close alliance eidiibited between 
the fauna of the Caribean miocene and that of the Euro- 
pean beds of Malta, Bordeaux, Daz, Vienna, and Pied- 
mont, and with the existing £a,una of the Eastern Seas^ 
According to the ideas entertained by the most advanced 
BAtoralists of the present day, this dose alliance must be 
accounted for by a migration of species accompanied by a 
modification of their forms. But as land is as necessary 
for the migration of most marine animals as it is for terres- 
trial beings it follows that there must have been land on 
areas now occupied by the ocean. 

Heer had advocated the theory of a miocene atlantis, 
basing his conclusions on his investigations of the miocene 
flora of Switzerland. That flora exhibits a remarkable 
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analogy with that now existing in the Southern United 
States of North America. But there was a part of it which 
vas also allied to eastern Asiatic forms ; and Professor 
Oliver hence endeavored to show that it was more probable 
that the plants had migrated by way of Eastern Asia to the 
miocene regions of Europe. Though I am of opinion, and 
though 1 have endeavoured to prove in my papers on "West 
Indian geology, tjjiat Professor Oliver's hypothesis is scarcely 
the most probable, I am glad that his very able essay will 
still be of great service ; for the data given by him are 
really as much to the point if we assume a migration 
towards the East, a proposition which is indeed far more' 
tenable on physical grounds, though at hrst sight appa- 
rently not so, on account of the great depth and width of 
the Atlantic which makes us recoil from the idea of a land 
connection between the shores of the Atlantic, so lately, 
speaking geologically, as the period in question, that of the 
upper miocene. Thislatter argument seems to have weighed 
very strongly with Sir Charles Lyell who, in the 6th edition 
of his Elements of Geology, devotes several pages to a close 
examination of this question. These learned gentlemen 
seem to have overlooked the fact that the European miocene 
flora is extinct, whilst that of North America, Japan, &c., is 
living, and that, as Mr. Hamilton has remarked, it is not 
possible that a migration should take place from a living 
to an extinct flora. 

At first sight this difficulty 6eem» to be removed by the 
researches of Lesquereux and Newbery who have shown 
that the Eocene flora of North America is closely allied to 
that of the miocene of Europe. But this argument, though 
available for either hypothesis, bears much more strongly 
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in favor of the Atlantis theory, providing it be admitted thafc 
the Atlantis was pre-miocene. 

In the last volume (the 22nd) of the Quarterly Journal* 
of the Geological Society, I have given the arguments^ 
upon which I base my views as to the Atlantis hypothesis ; 
and as no one has yet shown those views to be untenable, 
I shall now only briefly state that my conclusions, derived 
from a careful study of all the evidence, are that the Atlan- 
tis continent was most likely pre-miocene, and that during: 
the miocene period probably only the^ higher summits of 
the land remained as coral islands, much as in the existing 
Pacific Ocean. This view is strongly supported by the 
evidence before refen^ed to, which has been brought forward 
by Forbes and Gbdwin-Austen, and which has been con- 
curred in by ©arwin, anS further supported by Dr. Duncan's^ 
investigations. 

The migration then of organised beings during the mio- 
cene period, as indicated by the alliances of the fossil and 
recent animals and plants, was probably from meridional 
America across the Atlantic and through North Africa and 
South Europe to the East Indies. 



§3. The Classification ofths Tertiary Roclcs of Trinidad/ 
The researches which have been made into the paleonto- 
logy of the tertiary strata of Trinidad enable me to offer an. 
improved classification of these rocks. At the same time I 
must state that my opportunities have not sufficed for a 
satisfactory determination of all the beds included by Messrs. 
Wall and Sawkins in the Tamana Series nor of those com- 
posing the Naparima Marls. Neither have I been able to 
investigate the relationships of either the Moruga oi the- 
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Nariva Series. The want of specific determinations of the 
fossils procured by the Geological Survey renders it difficult 
for me to establish any comparison between the fauna of the 
deposits referred to and those of the Manzanilla and San 
Fernando Beds on the one hand* Consequently I cannot 
be quite sure that I am correct in my classification of the 
Moruga and Tamana beds. 

I propose that the names Newer Farian and Older t^arian 
applied by the Geological Survey should be dropped* The 
Newer Parian includes the whole of the tertiary formations 
older than the postpliocene detrital series, whilst the term 
Older Parian was given to the lower cr6ta.Geous strata* 
These latter may retain the local name of Pointe-d^Pierre 
BedS) their geological age being probably neooomian* 

Classification oftJi& Tertiaries of Trinidad^ in descending Ordcf^f 

with some of the Deposits in the other West Indian 

Islands^ Sfc. 

Trinidad. Antilles, &ci 

I* Postpliocene* 

a. Unstratified detritus, al- Terrains 4 Galibis of Guade- 
vial accumulations of re- loupe. Detrital and re* 
cent date^ &Ci ceiit formations in many of 

the Antilles. 

b. Stratified detritus^ 

II* PliooeniS* 

ft. Wanting* Newer Pliocene Beds of Baf- 

bados and the Antilles 
containing recent specie* 
only. 
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b, Matura Beds, with 10 or 
15 per cent, of extinct 
species. 

m. UjppBB Miocene. 

a, Moruga Series. 

b. Jordan-Hill and St, Oroix Tertiaries of Cumana, Bar* 
beds containing fossil co- bados, Jamaica, Haiti, 
rals and moUusca (Mja, Anguilla, Antigua, Scot* 
&c.) land formation of Barba* 

dos, &c. 
c* Sayanetta Beds (Caaroni 
Series), - 

iV. LowEB Miocene. 

a* Manzanilla Beds (Tama- ? Terebratula beds of Gua* 

na Series.) deloupe. 

b, Sfin Fernando Beds. '' Isolated Eock" in Scot* 

land formation of Barbados, 



Digitized by CjOOQ IC 



GUPPY — TERTIARY FOSSILS OF THE WEST INDIES. 155 

List of the Fossil MoUuska, Echinodermata, Articulafa 
and Protozoa hitherto discovered and recorded from the 
Tertiary Bocks of the Caribean Area (exclusive of the 
Postpliocene). 



Subkingdom 
MOLLUSKA. 
Class Gastero- 
poda. 
Physa rivalis 
MatandKack. 
Planorbis ter- 
versanus d'Or. 
Gundlachia an- 
cyliformis Pf. 
Bulla striataBrug. 
paupercula Sow. 
granosa Sow. 
Tornatina coix- 
lacrymaGuppy. 
canaliculata d'Or. 
Cylichnaovum- 
lacerti n. sp. 
Scalaria clath- 
rus Lam. 
Leroyi n. sp. 
Ehrenbergi 1 
Forbes. f 
Chemnitziatur- j 
ris d'Orb. J 
subcarinata d*Or. 
Leiostraca ola- ) 
vata n. sp. j 
Odostomia \»- \ 
vigatad'Orb. J 
cancellata d'Orb. 


z 

. X 

X 
X 

X 
X 

X 
X 

X 
X 


X 

X 

X 
X 

• •. 

• •t 

X 

X 

X 
X 
X 

X 
X 


X 

... 

• • 


X 
*•. 

.•* 


• •• 

• • 

• •• 

• •• 

• •■ 

X 

• •• 

• •• 


X 

• •• 

.•• 


X 
X 
X 

• •• 

• • 


• •• 

• •• 
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APPENDIX. 



Notes on the fm^^going TahUy with Descriptions of the 
New Species, 



It is highly probable that some of the names given in 
the above list will prove, upon a close examination of the 
fossils, to be synonyms — and doubtless others will be found 
to be still existing, such as Cardium haitense of Sowerby, 
which I dredged up in the Gulf of Paria. But there are 
still a great number of undescribed and extinct species, 
chiefly in the collection of the Geological Society, and many 
others will yet be discovered. 

Cylichna ovum-lacerti n. sp. 

Shell small, cylindrical-subovate, minutely striate trans- 
versely ; spire small, sunken ; aperture as long as the shell, 
dilated anteriorly; outer lip straight, blunt; columella callus 
with a strong tortuous fold. 
Lower Miocene, Manzanilla. 

Scalaria Leroyi n. sp. 

Shell turreted, cylindric, many-whorled, longitudinal ribs 
few, indistinct, base spirally striate, aperture oval. 

The example figured is a small one, but like nearly all 
the molluska of the Caroni series in Trinidad, the shell 
appears to have grown to a very large size, for another 
specimen in my cabinet is upwards of six inches long. I 
have dedicated this species to my friend Mr. Louis Alex* 
ander Le Eoy, to whom I am under great obb'gations for 
his kindness in procuring me specimens of the Savanetta 
fossils, and without whose assistance my knowledge of the 
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upper miocene fauna of Trinidad would have been mucb. 
mote limited than it is. 

Caroni Beds, Savanetta* 

Chemnihia turris d'Orb. Moll, de Cuba, pi. xvi. f. 10-24. 
Other fonns of this species are distinguished specifically by 
d'Orbigny as C. pulchella, C. ornata, and (7. modesta. 

These and other varieties are common in the Matura 
Beds. 

Aclis Jielecteroides n. sp. 
Shell turreted, cylindric, many-whorled, shining, whorls 
slowly increasing, impressed with a deep groove below the 
suture, which is equally" deep, forming a spiral thread ; 
aperture sub-circular, columella slightly reflexed, peristome 
simple. 

Pliocene, Matura. It resembles a Proto^ but the colum- 
ella prevents its reference to that genus. I will not be sure, 
however, that it ought not to be placed in the neighborhood 
of Turritella. Its smooth texture seems to be against that 
view of its affinities. I refer it to the genus Aclis provi- 
sionally only. 

Leiostraca clavata n. sp. 
Shell rather club-shaped, whorls smooth, flattened, the 
last forming more than \ ; spire acuminate, suture linear, 
scarcely impressed ; aperture suboval, elongate, narrow 
above, dilated in front ; peristome simple, columella some 
what reflected and thickened. 

Pliocene, Matura. Allied to Z. acuta. 
Turritella planigyrata n. sp. 
Conic-cylindric, striate by fine spiral lines, whorls very 
slightly convex, the later ones nearly flat ; aperture sub- 
quadrate. 
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Caroni Series, Savanetta. A very distinct species, re- 
markable for its almost entire want of ornamentation, and 
the flatness of its whorls. I have lately received another 
species of TurriteUa from Mr. Le Boy, which is more like 
T. imbrioata. 

Veimetm trilineatus n. sp. 

Conic-cylindric, turreted, spire pointed, whorls flat, bear- 
ing three narrow spiral keels; lower whorls irregular; 
BUtiire distinct, linear shallow. 

Pliocene, Matura. The young shell is not to be distin- 
guished from a small TurrtteUa, but the subsequent growth 
supplies the Vermetiform character. This shell was given 
as Vermetm Royanus in my list of Matura fossils published 
in 1864. It has not a deep suture as that species has. 

TriforU guttata n. sp. 
Reversed, cylindrical; whorls about 8, zoned with three 
spiral lines of small obtuse points which are connected spi- 
rally and longitudinally by threads ; suture impressed ; 
base with three or f3ur strong striations ; aperture pro- 
duced into a canal ; peristome produced, inner margin with 
a narrow defined callus. 

Pliocene, Matura. Allied to T, ventrvoosus Gmel., under 
which name it is given in my list of Matura fossils, 1864. 

Solarium semtdeciMsatum n. sp. 

Small, orbicular depressed, strongly decussate on the upper 
surface, nearly smooth on the lower surface; umbilicus 
deep, its margins crenate and spirally striate. 

Pliocene, Matura. It is with some doubt that I refer 
this species to the genus Solarium. 
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Columhella pecuUarts n. sp. 
Cylindric-suboval, often a little distorted ; whorls 6, slowly 
increasing, the last forming about i ; spire obtuse ; suture 
somewhat irregular or dentate; aperture small, pointed 
above, peristome simple, columella simple, truncate. 

Pliocene, Matura. Perhaps allied to C, clamiUformiB 
Kien., but of shorter and more ventricose figure, 
Mangelia micropleura n. sp* 

Subfusiform, longitudinally ribbed, the ribs crossed by 
numerous striae, of which a piominent one forms an anglo 
on the upper part of the whorls ; last whorl longer than the 
spire ; aperture rather narrow, lanceolate, with a sinus on 
the posterior part of the thickened peristome. 

Pliocene, Matura. Allied to M. pulchella. The rib& 
vary considerably as to size and distance apart. It waa 
denominated Jf. taniata in my list of 1864. 

ContM recognitm, 

C. solidus, Sow., Quart. Joum. GeoL Soc, vol. vi., p. 45, 

„ „ Cfuppy, Quart. Joum. Qeol. Soc , vol. xxii., 

pi. xvi., f. 1, 

As the name given by Sowerby had been previously ap- 
plied to another Cone, I propose the name of recognitm for 
the present shell found in Haiti and Jamaica. 

ContM prototyptM n. sp. 
Somewhat pyriform, finely striate anteriorly, becoming quite 
smooth on the angle of the whorls, which bears a rather 
indistinct keel ; spire mucronate, rather elevated ; aperture 
somewhat widened towards the anterior canal. 

Caroni Series, Savanetta. A cone which departs very 
considerably from the usual type in its swelling outlines 



Digitized by CjOOQ IC 



172 PROCEEDIKGS OF THE SdEKTIFie ASSOCIATICWf. 

and* the consequent direction and shape of the aperture. 
It is more of the shape of C. hulhus than of any other spe- 
cies I know. It is, however, probably a young specimen. 

Crucihulum piliferum n. sp. 
Shell covered with numerous erect tubular spines which 
are small towards the apex, larger towards the base ; apex 
small smooth, spirally recurved. 

Pliocene, Matura. Given as C. tubifer in my previous 
list. It may be a variety of the next species, but its plica) 
are smaller, whilst the spines furnish an easily-recognised 
character. 

Crucihulum sulsutum n. sp. 
Strongly striate, rugose, somewhat irregularly oval ; stria- 
tions with a tendency to run in pairs. 

Pliocene, Matura. Allied to C. striatum Say, under which 
name it appears in my paper on the Matura beds. 

Trochm decipiens n. sp. 
Topshaped, imperforate, ornamented by many spiral lines 
of moniliform granules ; whorls rather concave above, and 
bearing a rather broad angular keel on their lower portion ; 
base flattened, covered with lines of rather square granules, 
aperture subquadrate, wider than high, broadly angulate 
by the keel ; columella thickened, spreading into a calllus 
over the umbilicus. 

Var. laticartnatua. 
Keel broader and higher, whorls deeply concave abov«, 
suture deeply impressed; lines on the base squamosely 
granular. 

Pliocene, Matura. As Trochus granulatm in my list of 
1864. 
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TrochtM plicomphalm n. sp. 
Topshaped, deeply perforated by a small circular umbilicus, 
zoned with many spiral gi^anular lines, aperture subquad- 
rate, columella straight, thickened; base with many (10 — 20) 
moniliform rows of granules, umbilicus deep, its margins 
dentate. 

Pliocene, Matura. It resembles T, ztziphinus in shape, 
but is devoid of any keel on the whorls. 

Vitrinella ma/rginata n. sp. 
Orbicular, umbilicate, discoidal, few-whorled, minutely spi- 
rally striate ; outer margin with about four small articulated 
keels not visible from above, the outer one forming the 
periphery; whorls somewhat convex above; spire raised, 
ornamented with articulated radiating striae ; aperture 
nearly circular, rather oblique. 

Pliocene, Matura. A most elegant little shell. 
Bonax fabagelloides n. sp. 
Transversely oblong, somewhat triangular, subequilateral, 
anterior and posterior angles rounded ; zoned with broad 
dark bands, and finely radiately striate ; margins crenate- 
dentate. 

Pliocene, Matura. Remarkable for its resemblance to 
D. fdbagellay under which name it appeared in my list of 
1864. It is more equilateral than that species, and not so 
high relatively to its length. 

Leda perlepida n. sp. 
Transversely oval, subinequilateral, moderately convex, 
with numerous fine concentric strise, and occasionally deeper 
and wider concentric furrows; posterior end acutely ros- 
trate ; lunule none ; dorsal area elongate-lanceolate, longi- 
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tudinally striate; hinge-teeth numerous, chevron-Bhapedy 
videly interrupted beneath the umbo by a large hinge-pit. 

Pliocene, Matura. As Z. ehurnea f in my list of 1864. 
Leda illecta n. sp. 
Smooth, orate'transverse, inequilateral, somewhai tmnid 
on the central portion, posterior end produced into a ros- 
trum which is almost curred upwards; hinge-line some- 
what deflected upwards and interrupted at the umbo ; urn- 
bones approximated, scarcely, prominent beyond the hinge- 
line ; posterior cardinal area broad, smooth and ill-defmed. 

Lower Miocene, Manzanilla. This species also resembles 
X. ehurnea Sow., but the rostrated posterior end is longer and 
more curved. It is allied to several recent and fossil spe- 
cies, but although it cannot be identified with any I have 
been able to find, it is somewhat difficult to exhibit clearly 
the differences in words. From the pliocene species Z. 
jperlepida it may be distinguished by its greater length and 
compressed rostrum. 

Nucula laccata n. sp* 
SuboYate, inequilateral, a little produced posteriorly, oma« 
mented by minute concentric ribs which are decussate by 
still finer radiating striae ; anterior and posterior ends an- 
gulate, interior pearl-shining; hinge-teeth slightly bent, 
divided by a very oblique hinge-pit ; margins dentate. 

Pliocene, Matura. As N. similis in my previous list ; a 
species which it strongly resembles. 

JVucula vieta n. sp. 
Subequilateral, obliquely suborbicular, slightly produced 
posteriorly with regular rounded concentric ribs ; posterior 
side very obliquely descending, posterior teeth straight, aa- 
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tenor side short, its teeth few and small ; margins dentate. 

Pliocene, Matura. 

Area centrota n. sp. 
Transversely suhrhomboidal, with a strong wide carination 
running from the umbo to the posterior angle ; ornamented 
with many (36-38) squamosely nodose radiating ribs each 
with a fine subsidiary thread-like rib in the narrow inter- 
stice ; anterior margin short, rounded ; posterior margin 
strongly sinuate, angulate above with the hinge-line and 
forming a more rounded angle with the strongly crenate 
lower margin. Hinge-teeth small in the middle of the 
straight hinge, but becoming larger and diverging consi- 
derably towards the angles ; ligamental area more or less 
grooved, especially anteriorly. 

Pliocene, Matura. The nodosities on the ribs are ar- 
ranged, at leaiSt on the disk, in regular longitudinal rows, 
and the intermediate thread-like ribs are wanting on the cen- 
tral portion, becoming developed anteriorly and posteriorly. 
Ctipularia ealyx-glandis n. sp. 

A orateriform species allied to (7. pyriforme and C, Owenii 
but distinguished by its more completely cup-shaped form. 
The details of the cells aro not very easily made out from 
liiy specimens, but they seem to resemble C.pyrifarme in 
general arrangement. 

lA>wer Miocene, ManzaniHa. 

Pecten angidUemis n. sp. 

Shell fan-shaped, ornamented with radiate muricate striee, 
tod about 10 or 1 1 prominent rounded ribs, which are crossed 
by concentric striae, the concave interstices broader than the 
ribs. Upper valve nearly flat, lower one gently concave. 
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Miocene, Anguilla. Allied to P. Peedeemis Tuomey and 
Holmes, North America. 

Spondylus hostrychites n. sp. 
8. hifrons Sow. (non Goldfuss) Quart. Joum. Geol. Soc, 
vol, vi., p. 53. 

A species found in Haiti and Anguilla. As the name 
lifrons had been already given by Goldfuss to a species of 
the same genus it is necessary to change the name. 
PentacrinuB rotularis n. sp. 

No other part than the stem of either of the species here 
named has been discovered. The stem of P. rotularis is cir- 
cular in section, composed of numerous joints whose dia- 
meter is rather more than thrice their height. 

Lower Miocene, San Fernando. 

Pentacrinm oltusus n. sp. 

Stem angular, somewhat irregularly pentagonal in sec- 
tion; joints about 1^ mill, high and about ^^ mill, in 
diameter. 

The differences between the stems to which I have as- 
signed these names and all other species of which I have 
any knowledge seem to be sufficient to warrant the creation 
of provisional specific appellations. 

Diagrams showing the distribution and relations of the 
various formations of Trinidad and South-America were 
exhibited ; and a suite of fossils from the tertiary rocks of 
the Caribean area. 



.Dr. W. H. Stone exhibited some thermometers of new 
and improved construction, including a solar radiation ther- 
mometer, and explained their uses and mode of action. 
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Tuesday, ISth August, 1867. 
Horace Deighton, M.A., F.E.A.S., in tlie Chair. 
The following Visitor was introduced : — Mr» Orville Chas, 
Allen, by Dr. Stone. 

Mr. Lechmere Guppy was appointed Secretary, and Dr. 
William Henry Stone was appointed to the vacant place 
on the Council, until the next election* 

The following communications were read :— 
1. Letter from Professor Agassiz to the late Dr. Leotattd. 

Museum of Comparative Zoology 

at Harvard College, Cambridge, Mass., 

le 20th May, 1867. 
Monsieur,— On n'^crit pas impunement un bon livre, et 
si je ne suis pas le premier 4 vous importuner depuis la 
publication de vos *' Giseaux de Trinidad" je ne serai cer- 
tainement pas le dernier. Les quelques pages d'introduc- 
tion que vous avez placees en t^te de votre ouvrage m'ont 
surtout vivement interesse, parce qu'elles prouvent que vous 
appreciez dans toute leur valeur les faits de distribution des 
esp^ces que vous avez etudiees. Ces faits ont un int6ret 
d'autant plus grand pour moi que je viens d'en recueillir de 
toutes semblables au sujet des poissons du Br^il. Les 
fleuves peuvent ^tre separes des grands bassins auxquels 
ils appartiennent, comme certaines lies Font 6te des conti- 
nents. C'est ainsi que le Maranhon, le Famahyba, &c., 
c'est-£l-dire, tous les grands fleuves de la cote nord du Bre- 
sil, etaient jadis des a£iuents de I'Amazone, lorsque le con- 
tinent se reliait directement du Cap St. Eoque aux AntilleS| 
et que I'Amazone coulait sur les terres basses de la cote, ^ 
une centaine de lieues plus d Test que les cotes d'aujour- 
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d*hui. J'ai lea preuves g&)logique8 les plus directes de ces 
changements, et je ne doute pas que vous n'ayez mis le 
doigt sur la fond de la question en supposant que Trinidad 
4 et6 slparee du continent par Tempi^tement de rOcea% 
apr^s avoir ete prealablement ciroonscrite par I'Orinoko, 
comme Pest aujourd'hui Hie de Marajo par les deux bras 
de TAmazone. Mon but en vous ecrivant est de.vous do- 
mander, si la surface de votre lie presente le mdme aspect 
geolog^que que le continent avoisinant, ou, en d'autres 
termes, si vous avez sur vos terres basses des traces des 
depots de TOrinoko, comme il y en a sur toute la surface 
de I'ile de Marajo et sur toutes les lies de la cote du Bresil 
depuis Para jusqu'fl C^ara. Ce qui s'est passe dans le bas- 
Bin de I'Amazone a du se r^peter dans celui de TOrinoko, et 
Tous me rendriez un bien grand service en m'en foumissant 
lee preuves, qui doivent 4tre faciles d recueillir. Un autre 
point tris-important qui se rattacbe k la m^me question : — 
quels sent les rapports specifiques des poissons d'eau douca 
de Trinidad avec ceux du continent ? 

J'ai de magnifiques collections pour servir de terme de 
eomparaison avec votre faune fluviatile, mais je ne possSde 
pas une ecaille de votre ile : pourriez-vous me foumir les 
tnoyens de faire ces comparaisons ? La chose ne serait pas 
difficile ; les poissons se conservent parfaitement bien dans 
Talcobol, qui ne doit pas ^tre trop fort pour les racomir, 
mais assez pour les coaguler 1' albumen — une moyenne de 
80 o/o est la meilleure. Si je pouvais vous offrir quelque 
cbose de ce pays ou du Bresil qui puisse vous ^tre agpreable, 
maintenant qu'il existe une collection publique chez vous, 
et que I'ile vous doit, je vous prierais de me preparer une 
colleetion aussi complete que possible de vos poissons d'eau 
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douce en nombretix exemplaires, jeunes et vieux, y compris 
les esp^ces les plus insignifLantes que Ton trouve en grand 
nombre dans les plus petits ruisseaux et dont quelques unes 
n'ont pas plus de 3 £^ 4 centimetres de longueur. II a paru 
k New York, il y a une dizaine d'annees^ un m^moire sur le» 
poissons de Trinidad, mais I'auteur, Mr. Gill, B'a pas eii 
occasion de comparer ses esp^ces avec celles du continent, 
et il n'a pu consulter personne sur la nomenclature qu'il a 
adoptee, en sorte que son trarail est 4 lefaire. Agreez, 
Monsieur, &g. 

Ls. AGA8SIZ. 

2. On a Method of Burial. 

By William Henry Stone, M.A., M.B., F.R.C.P., 

r.R.as., &o. 

(Abstract.) 

After an introduction in which the author remarked upon 
the present mode of burial and its concomitant circumstances 
in different countries, he states that it occurred to him that 
the experiments of Dr. Stenhouse on the preservative pow- 
ers of charcoal might be made to bear useful fruit in this 
direction. 

The Author continued as follows : — Dr. Stenhouse 
showed by experiment that the bodies of small animals 
might be kept embedded in charcoal for an indefinite time 
even in dwelling rooms without giving a single evidence of 
putrefaction. The experience which I can add to bis amounts 
to this : that the process is equally efficacious when applied 
to the human body. In the first instance I made use of it 
for the body of a near relative which, from circumstances, 
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could not be buried near the place of death, but had to be 
kept over a week and then removed into the country. I 
proposed to supersede the usual costly and inefficient lead 
coffin by this simple means, and with complete success. 
The coffin was kept in a dwelling-house for 8 days during 
the warmth of June, not only without unpleasant effluvium, 
but without that indescribable odour of death which is ordi- 
narily characteiistic of a corpse recently dead. The method 
was easy in the extreme ; three inches of fine Peat Char- 
coal were laid on the floor of the coffin in place of the con- 
ventional mattrass ; upon this the body was laid, and packed 
with the same material from the feet upwards towards the 
head ; the face was left open a day or two longer in defer- 
ence to the wishes of relatives, and it was only when slight 
signs of putrefaction and changed colour began to show 
themselves that this was also filled in ; the remaining space, 
about three inches, was then filled to the top with the pow- 
der, and the lid screwed down. The price of the best Peat 
Charcoal sent from London to Canterbury and delivered 
was only 25s., whereas a lead coffin would have cost many 
pounds without answering its purpose : for you may not be 
aware that the undertakers are in the habit, at the last mo- 
ment, of boring a small hole through the lead with a brad- 
awl to prevent what not uncommonly occurs without this 
manoeuvre, namely, the explosion of the leaden casing. 
Nearly all the old lead coffins in the vast vaults of my 
father's London Church, were actually rent down the side 
from the neglect of this precaution. I need hardly com- 
ment farther on the value of lead coffins. 

The second case which I wish to draw your attention to 
occurred in Madeira. It was that of Sir Francis Legard, 
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wlio died of empyema during my residence in that island. 
It was determined to embalm the body in order that it 
might be conveyed to the family vault in the north of Eng- 
land. The plan I adopted for embalming was a modifica- 
tion of one which has been described by a French operator. 
A small cut was n^de over the femoral artery in what is 
termed Scarpa's triangle, a pipe was firmly tied into the 
artery and its other end connected with a tube of vulcanized 
caoutchouc ten feet long : in the other end of this was 
placed a large glass funnel, the body was then laid on the" 
floor, and I mounted a flight of steps set beside it with the 
funnel in one hand and a gallon jug of " Goadby's solution," 
i.e., a strong solution of Corrosive Sublimate, Baysalt, and 
Creosote. Filling the tube and funnel I raised the latter 
till the hydrostatic pressure was sufficient to cause the fluid 
to flow gently but with gpreat force into the vessels. I con- 
tinued to do this until clear fluid replaced the blood which, 
after a time, poured from the small divided branches of the 
femoral and other veins. The tube was once shifted, being 
first placed upwards, and when that end of the artery had 
been tied, inserted downwards so as to inject the corres- 
ponding leg. The quantity of fluid thus absorbed amounted 
to three gallons and a half. The coffin was then filled as 
before with pounded charcoal. The Portuguese medical 
official gave me the proper certificate, expressing much 
satisfaction at the process. Now this body had to be kept 
one month in the semi-tropical and singularly moist climate 
of Madeira, in the vault under the English church, before 
it could be sent home. I visited it several times, as did 
other medical men, to test the success of the method, and 
there was neveir the faintest smell of decomposition, or, 
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indeed, any smell whatever, except that of the creosote 
employed. 

I feel persuaded that the former and simpler plan would 
prove most effectual here, and would render unnecessary 
the hasty mode of burial now in vogue, a system which is 
always indecent, perhaps occasionally dangerous. The lat- 
ter more elaborate process would be far more decorous than 
the salting and pickling, or stowing away in barrels of rum 
which I have heard of. 



Tuesday f lOth September, 1867. 
The Hon. Louis Antoine Aime de Yebtetjil, M.D., in the 

Chair. 
The following Communications were read : — 

1. An AcootJNT of the Lead Mines of Caeupano. By Mr. 

Westall. (Communicated by Dr. Stone.) 

2. On a Mertdtaw Instbttment. By William Henry Stone, 

M.B., r.E.ap. 

3. A Sketch of the Gold Mines of Yueuari. 
By Doctor Francisco Padron. 
(Communicated by Dr. W. H. Stone.) 
(Abstract.) 
In this communication the author gave an account of the 
discovery and history of the gold mines at Yuruari, in Vene- 
zuelan Ouiana, near Ciudad Bolivar. Shafts have been 
sunk 60 to 80 feet deep, under the superintendence of Cali« 
fomian miners. The gold is found in fine yellow and blue 
days, the latter considered to be kaolin. 

Steam-engines have been introduced for working the ma« 
chinery for pulverizing the quartz in which gold is found. 
The yield was two ounces per ton, the quartz not being 
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selected ; but the incompetence of the machinery to crush 
any considerable quantity of quartz, combined with the 
great unhealthiness of the place, caused the abandonment 
of the mines by the Company which had been formed to 
work them, after the death of several of their employes* 

The working of the mines, however, was continued by 
the residents. These were six hundred in number, of whom 
200 were actually engaged in mining. The author stated 
that under these circumstances the mines yielded $50,000 
per month, notwithstanding the imperfection of the means 
employed for the extraction of the metal. A large immi- 
gration followed, raising the population to about 6,000 ; 
and a Company is projected for working the auriferous de- 
posits. The author stated that quartz of very great rich- 
ness had been discovered lately. 



Tmadatfy %th October, 1867. 

Alexander Willl^ms Anderson, Esq., in the Chair. 

The following Donation was announced : — " Catalogue of 
Marine Mollusks collected in the Bahama Islands in No- 
vember, 1866." By Henry J. Krebs. Presented by the 
Author. 

Philip Noel Bernard, Esq., and Francisco Padron, M.D.^ 
were elected Members. 

Jules FrauQois Court, Esq., M.D., of Paris, was elected 
a Corresponding Member. 
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Election of Officers. 
The Ballot for Officers for the year 1867-68 having been 
taken, the following were declared duly elected : 
The Hon. Louis Antoine Aime de Yerteuil, M.D., FrestdenL 
Horace Deighton, Esq., M.A., F.E.A.S., Vice- FrestdenL 
Robert John Lechmere Guppy, Esq., F.G.S,, F.L.8., Secre- 
tary and Treasurer, 
Henry "William Caird, Esq., M.A., Member of Council with- 
out Office, 



The Association then proceeded to revise the Eules. Th^ 
Hules were amended accordingly. 



The following Communication was read : — 
On the Manufacture of Sugar by the Process of Drying the 
Cane. By The Hon. Henry Stuart Mitchell, M.D., Ph.D. 
Although borrowed from even the earliest stage of the 
beetroot under the consulate, it was not till 1845 that 
the operation of slicing was applied to the sugar-cane. 
It was hoped that the cane, after having been sliced and 
dried and ground into powder, might be preserved long 
enough unchanged in this condition to allow of its being 
transported to Europe, where, not merely the whole sugar 
might be extracted at once in its present form, but the lig- 
neous portion would furnish an inexhaustible supply of 
fibre for the paper market. The Intercolonial tonnage also 
would thereby have been necessarily doubled. These hopes 
were, however, doomed to disappointment. The dried cane 
powder became altered on the voyage, and not only did 
great part of the sugar disappear, but the changes conse- 
quent on its decomposition discoloured the residuary fibre. 
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But there was one result from this trial sufficiently note'- 
worthy. It was clear that the cane eould be sliced and 
dried in commercial quantities, and several of those con- 
cerned in the matter determined to extract the sugar on the 
spot; accordingly, more than one attempt was made to carry 
out the slicing, and every difficulty was, apparently, over- 
come when the building erected for the plant was, unfortu- 
nately, burned. One of the principal difficulties hitherto 
had been that of drying the sliced cane, to avoid this, in 
1845 Messrs. Constable and Michael introduced their method 
on the estate of Ste. Marie, the property of Major Beausca- 
rin, in Guadeloupe. It was as follows : — The canes, which 
were sliced at the rate of one ton in 20 minutes, fell into 
metallic baskets capable of holding each that amount. The 
baskets were moved by a central crane, and around the 
. crane, at equal distances, were placed 6 copper vessels ad- 
justed to receive the baskets when Med. These copper 
vessels were filled to such an extent with water that when 
the basket, full of sliced canes, was lowered into any one, 
the liquid rose to the surface. The basket No. 1, with its 
contents, having been thus dipped into vesssel No. 1, was 
allowed to remain unmersed till such time as the sliced 
canes had parted by displacement with a due proportion of 
their sugar to the water in vessel No. 1 ; basket No. 1 was 
then hoisted out by the crane and consigned to vessel No. 
2, where a second proportion of sugar was displaced, and 
so on throughout the series. In the meantime a fresh bas- 
ket, full of sliced cane, was consigned to No. 1 vessel, the 
liquid in which abstracted a further proportion of sugar, 
and so on, till the contents of the first vessel were as fully 
saturated with sugar as the law of displacement allowed, 
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and the slices of cane in the first basket were proportion- 
ately exhausted. This wa» virtually the old system of Du- 
bunfaut with its defects, yiz. : that the water was not easily 
kept at a suitable temperature ; that the whole sugar wa» 
not extracted ; and that, from the time which elapsed be^- 
tween slicing and exhaustion, considerable changes occurred 
in the saccharine fluid which affected the quantity and qua- 
lity of the result. These defects, in principle, did not, how- 
ever, of themselves, contribute much to the failure of the 
plan ; the system broke down in the subsequent evapora- 
tion, in which the heat employed was generated entirely 
firom gas manufactured on the spot — an operation attended 
with such difficulties that the trials were given up after 
heavy outlay. This was much to be regretted, as the slic- 
ing process had shown that a much larger proportion of the 
sweets could be extracted from the cane than had been 
hitherto done in any other mode, for even the five-roller 
mills which had been started with sanguine hopes, during 
the preceding two years, had been successively abandonedr 
A system so simple and yet promising such complete re- 
sults was not destined to disappear without traces. In 
September, 1847, Mr. Davies, Apothecary in Chief to the 
French service at Basseterre, resumed the experiments of 
slicing and drying the canes, at the point where they had 
been left off in 1845. He found that by driving off about 
33 per cent, of moisture from sliced canes, they became so 
friable as to be reduced, without difficulty, to a course pow- 
der in which the coloring matter and supposed albumenoid 
principles of the cane had become insoluble in water, while 
the saccharine elements were crystallized unchanged and 
ready for immediate solution and extraction by water, either 
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hot or cold — the former would have been the more rapid— 
but he had met with an objection to its use which, if not 
scientific, was at least practical. The vessels he employed 
were of copper, and transmitted the heat so rapidly that the 
nttendants were constantly burning their fingers; he did 
not consider it worth while to take any precautions to avoid 
this evil, as he found cold water su£B.cient for the purpose 
and more economical. The process he adopted was the 
following t Six upright cylinders of copper about 4 fe6t 
high and 9 inches in diameter, were so arranged as to com- 
municate with each other and with a reservoir of water on 
a higher level ; they were each furnished with guages and 
stop-cocks ; five of these were filled with cane powder, and 
the last with animal charcoal — this last was merely pre- 
cautionary, but not essential to the work. Water was ad 
mitted into No. 1 and retained there for 20 minutes after 
the guage showed that the vessel was full; it was then 
passed into No. 2 and so on. In practice it was found that 
on escaping from No. 4 the water had absorbed so much 
sugar as to mark 22*5 of Beaume, or about the density 
when syrup is usually consigned to the vacuum pan, and 
that the cane powder first in contact with the water, viz. : 
that in No. 1 was completely exhausted, even to the tongue, 
that most convenient and reliable saccharometer, and re- 
presented what it was reduced to in reality — a mass of wet 
sawdust. At this stage of the process it was removed from 
No. 1 and replaced by a &esh portion of cane powder. As 
this part of the operation was performed without interrupt- 
ing the duties of the other cylinders, it is dear that two of 
the greatest desiderata in the application of Science to Art 
had been attained, namely : the complete extraction of tho 
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sugar in a state of purity, and that by a continuous opera* 
tion. The mechanism thus employed by Mr. Da vies in 
September, 1847, appeared to leave little room for improve- 
ment. It was submitted to and approved of by the Fretich 
Government, who commissioned the inventor to repair to 
Paris in the ensuing month of March to take the necessary 
steps for erecting a set of machinery on a larger scale on 
the French King's Estate of Tremouillant in Martinique. 
Fortune seemed thus about to t3rown Davies laborious and 
successful trials ; but, like the course of true love, his ex* 
pectations were doomed to disappaintment. Before his 
appointed hour of embarkation arrived, cries of Five la Re- 
publiqm were ringing throughout the French islands, and 
the new process with, no doubt, many a kindred scheme, 
was shelved for the time. Since that I have several times, 
in conjunction with Mr. H. Warner, repeated the process 
of slicing and drying the sugar-cane, with exactly similar 
results, namely : the extraction of all the contained sugar 
by displacement with cold water, in about one hour and 
twenty minutes, in the form of a pure syrup marking be- 
tween 22° and 23° Beaume. Within the last three years 
Mr. Warner directed his attention again to the slicing of 
the cane to ascertain how far lie could succeed in extract- 
ing the sugar without recourse to drying the slices. After 
repeated trials, conducted with every precaution, lie suc- 
ceeded in obtaining, by displacement, a liquor marking 9® 
of Beaume where the original juice of the cane marked 10° 
Beaume ; this was a great success, but not equal in results 
to the other mode where the slices were dried, because 
there was not only an original loss in not obtaining the 
whole sugar, but the juice had an opportunity of becoming 
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changed to an extent that greatly increased the quantity of 
glucose. This latter evil may now be obviated by the use 
of the Bisulphite of Lime, with which the displacing water 
might be slightly dosed so as to allow the antiferment to 
preserve the juice unchanged throughout the process of 
manufacture. 

In conclusion I may mention fhat the only difficulty which 
has at any time stood in the way of manufacturing sugar by 
the process of slicing, drying And displacement — apart from 
the mechanical one of sHcing, was a rapid and econoinical 
mode of drying; this, I am bappy to say, has been at 
length attained by the succesafdl action of the Megassicator, 
which may be now constructed to dry economically and 
speedily any given weight of sliced cane. The above re- 
marks have been principally directed towards obtaining 
from the cane a saccharine fluid as pure as possible. It is 
in this olementftiy step that the whole difficulty of manu- 
facture lies ; the mere evaporation and concentration may 
be effected in various ways ; pure sugar and water is not 
easily destroyed even by the rudest manipulation; but 
common cane-jiiice, as it runs from the mill, will produce 
an inferior muscovado, except under the most careful and 
expensive treatment. 

I propose in a future paper to offer a few remarks in a 
general form on the simplest modes of evaporation and 
concentration. 
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Wednesday, Uh Novemh§i\ 1867. 

Alexander Williams Anderson, Esq., in the Chair. 

The following Communication was read : — 

On Population. By Eobert Hall Bakewell, M.D. 

(Abstract.) 

. In this paper the Author gave statistics and opinions in 

reference to the doctrines of Malthus, and contrasted the 

mortality and conditions of urban with those of rural life. 



Tuesday, lOtk December, 1867. 
The Hon. Louis Antoine Aime de Verteuil, M.D., Presi-- 
dent, in the Chair. 
The following Visitor was introduced : Dr. MacDonough, 
ofH.-M.S. "Gannet." 

The following Gentlemen were elected Members : Lewis 
Henry Moorsom, Esq., M.LC.E., Queen's Park; and Louis, 
de Verteuil, Esq., South Naparima. 



NOTICES OF MEMOIES. 
On Poisonous Fishes. By M. Auguste Dumeril. 
M. Auguste Dumeril has communicated to the Annals of 
the Linnean Society of the Department of the Maine-et-^ 
Loire a very exhaustive article on poisonous Fishes. In 
the ** Annals and Magazine of Natural History," 3 ser., 
vol. 20, p. 153, will be found a translation of M. Dumeril's 
paper. 

M. Ditmeril first considers the causes of the poisonous 
effects produced by the flesh of fishes. These are : (1) the 
decomposition of organic mattey in, and the discharge of 
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J^fiis© into, the -watei^iihabited by the fishes ; (2) the de* 
composition (from long keeping or bad curing) of pre- 
served fish ; (3) the'nature of the aliment consumed by the 
fishes ; (4) the use of noxious plants in order to capture the 
fish; (5; the age of the fish ; (6) the season; (7) the com- 
mencement of alteration in the tissues of the fish after cap- 
ture ; (8) disease in the fish ; (9) the effect of copper-beds 
at the bottom of the sea. In regard to cases (1) and (2), 
M. Dumeril appears to admit these causes, but only as 
operating in a moderate number of cases. (3) seems to be 
very doubtful, especially as to the feeding of the fishes upon 
coral and the fruit of the manchineel, which does not seem 
to have been verified. As to (4), M. Dumeril considers 
that a great number of the plants employed for poisoning 
fishes do not thereby cause any bad effects upon man, 
whilst others are admittedly hurtful. A note is appended 
to the paper, giving the names of the nocuous and inno- 
cuous species of plants. (5) seems to be deserving of con- 
sideration, being admitted in practice with respect to seve- 
ral species of fish ; (6) season has undoubtedly some influ- 
ence, and many fish appear to be baneful at the period of 
spawning ; theii oval being especially hurtful. It is under 
the head of (7), that our author seems disposed to place* 
perhaps, the majority of accidents due to the eating of fish. 
He admits the probable efficacy of the test of a piece of 
silver in respect of this cause, the liberation of sulphuretted 
hydrogen causing the blackening of the metal. In respect 
of (8) it is suggested that a condition of disease may some- 
times alter the natural qualities of the fish. (9) The au- 
thor attaches no importance whatever to the influence of 
copper-beds. 
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M. Dum6ril enumerates the foljpwiiig species as poi- 
sonous: — 



Meletta thrissa 


Antilles 


Very poisonous 


venenosa 


Indian Seas 


Do. 


Tetraodon Honkenyi 


Cape of Good 


Hope Do. 


Oeneion maculatum 


Do. 


Do. 


Diodon orbiculare 


Antilles 


Do. 


Balistes vetula 


Do. 


Do. 


Ostracion cornutus 


Da>. 


Do. 


Sphyrgena becuna 


Do. 


Poisonous 


barracuda 




Sometimes poisonous 


Caranx fallax 




Do. 


Scarus capitaneus 


Mauritius 


Do. 


LachnoIaDinus caninus 




Do. 


Thynnus pelamys 
Cy bruin cabal la 




\ Sometimes poison- 




ous when eaten 


Caranx Plumieri 




too long after 


Thynnus vulgaris 




J capture 


Engraulis baelama 


Indian Seas 


Poisonous when not 
deprived of head 


« 




and intestines 



M. Dumeril then considers the symptoms of fish-poison- 
ing, and concludes with some remarks on the treatment. 
This should be (I) to induce as promptly as possible an 
evacuation of the noxious substance; (2) to combat the 
effects produced by it. The first is effected by the use of 
emetics and castor-oil, or calomel ; the second by the ad- 
ministration of stimulants, such as tea and, in particular, 
coffee and alcoholic liquors. Should irritation persist, 
opium is recommended, and when the irritation has ceased, 
the use of ipecacuanha is advised to allay heat and dryness 
of the skin ; and finally, after the removal of the symptoms, 

tonics are considered indispensable. 

E. J. L. G. 



On Pbteoleitm flw Fuel. By Colonel Julius W. Adams. 

(Technologist, vol. 7, p. 14, July, 1866). 
In this paper the author details experiments made with 
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a view of determining the ralue of Petroleum as a fuel for 
steam-boilers. By a modification of the ordinary furnace, 
substituting steam and oil pipes and burners for the ordi- 
nary bars, the proper combustion of the crude petroleum 
•was secured. Though not decisive as to the economy of 
petroleum for use in this manner, to determine which fur- 
ther experiments are neces^sary, yet this fuel is shown to be 
advantageous as respects the rapidity of getting-up steam, 
reduced loss of heat, reduced dimensions of boiler and fur- 
nace, and freedom from smoke and ash. A veiy obvious 
feature of the plan tried was the perfect control obtained 
over the fire, which could be reduced or increased with as 
much ease as the flame of an ordinary paraffin lamp. 

E. J. L. G. 



NOTICE TO COEEESPONDING MEMBEES. 

The Coimcil of the Scientific Association desire to notify 
to the Corresponding Members that the Association has 
been put to a very considerable expense in printing and 
distributing their Proceedings ; and that although the Cor- 
responding Members have the privilege of receiving the 
Parts of the Proceedings at Members' prices, yet, that 
Unless the Association receive some proof of the continued 
interest of the Corresponding Members in the imdertaking, 
the Association cannot continue to forward the Proceedings 
free. 

The Council also desire to draw attention to the 17th 
Eule of the Association, by which a certain number of 
copies of every paper printed in the Proceedings is allowed 
free of expense to the Author. 
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OF 



TRINIDA-D^ 



Paet IV.] [June 1868. 



Tuesday y I4:th January, 1868. 

WnxiAiit Hknkt Stowb, M.A., M.B., F.E.O.P., in the 
Chair. 

The Hon. John Imray, M.D., Dominica, was elected a 
Corresponding Member. 

The following Visitor was presented :-^Dr. MacDonottgh, 
t)fH.M.S. "Gannet." 

The following Donations were announced :— 

"ElFederalista," No. 1276, (14 Nov., 1867). 

**Efttudio Seismologico," por Lino J. Bevenga* 
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"Historia de la Quimioa," por Jose M. Vargas. 

" Etudes Entomologiques : Longicornes de Caracas," par 
M. Marco- Aurelio Bojas. 

Notice Necrologiqiie sur le Dr. Marco- Aurelio Eojas. 

** La Sumergida Isla de Atlantis ;" Traducido por G. A. 
Ernest. 

Carta al Professor Perrey sobre los fenomenos seismicos 
de America. 

All presented by the Sociedad de Ciencias fisicas y natu- 
rales de Caracas. 

The Secretary read the following Eeport for the year 
1867:— 
Eepoet to THE Scientific AswGiATioNfor the Year 1867. 

The period has again arrived when it becomes the duty 
of the Secretary to lay before you a statement of the condi- 
tion of the Association, and a review of its labors during 
the preceding year. 

As regards the numbers of the Association, we stand in 
a satisfactory position. During the year we have elected 
nine members and four corresponding members, and "we 
have lost one member by death. The following figures 
show our present numbers : — 

Members 26* 

Honorary Member 1 

Corresponding Members 10 

Total.... 37 
being a total increase of 12. 

The principal circumstance to be noted in connectioa 
with the finances is the increase from the beginning of 

* The names of two of these have since been removed from the list, 
in consequence of non-compliance with the rules. 
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1867 of the annual subscription of members to five dollars. 
This has enabled us to meet the liabilities consequent on 
the issuing of the Proceedings in the new form. The sale 
of Proceedings, as shown by the amount received therefrom, 
has increased, and I trust that in the next Report the Se- 
cretary will be able to announce a still further increase 
under this head. 

The following balance-sheet exhibits the financial posi- 
tion of the Association : — 



Kecetpts. 

Balance 1st Jan., 1867...$ 44 34 
Subscriptions received.. 102 00 
Sale of Proceedings 8 78 



$155 12 



Payments. 

Printing, &c $109 80 

Postage and Stationery. 6 22 
Expenses of Meetings .. 12 00 
Balance 3l8t Dec, 1867. 27 10 



$155 12: 



The following Papers have been read during the year 
1867 :— 

1 . The Hon. Henry S. Mitchell, M.D, Ph.D.— On Earth 
Closets. 

2. The Annual Report of the Secretary. 

3. R. J. Lechmere Guppy, F.L.S. & G.S. — Remarks on 
the cultivation of Scientific Knowledge in Trinidad. 

4. The Hon. Henry Mitchell, M.D. — Hints on the Breed- 
ing and Rearing of Horses. 

6. The Hon. Louis Antoine A., de Verteuil, M.D. — Hygi- 
enic Considerations on Port of- Spain. 

6. R. J. Lechmere Guppy, F.L.S., &c. — ^Additions to the 
Catalogue of the Land and Freshwater MoUuska of 
Trinidad. 

7. Documents relating to the Boehmeria nivea. 

8. R. J. Lechmere Guppy, F.L.8., &c. — Note on Petro- 
leum and Naphtha* 
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9, The Hon. Henry Mitcliell, M.D. — ^Additional Note oa 
tlie Sulphites and Bisulphites. 

10. B. J. Lechmere Guppy, F.G.S., &c.— On the Tertiary 
Fossils of the West Indies, with especial reference to 
the Olassification of the Kainozoic Hocks of Trinidad. 

1 1 . Plrofessor Louis Agassiz. — ^Letter to the late Dr. An- 

toine Leotaud. 

12. Williasa Henry Stone, M.A., M.B., r.E.C.P., Ac— 
On a Method of Burial. 

13. Mr. Westall. — On the Lead Mines of Carupano. 

14. Francisco Padron, M.D.— A Sketch of the Gold Mines 

of Yuruari. 

15. The Hon. Hy. S. Mitchell, M.D., &c.— On the Manu- 

facture of Sugar by the Process of Drying the Cane. 

16. Eobert Hall Bakewell, M.D.— -On Population. 
When the Secretary presented his last annual Beport, 

the first part of the new issue of your Proceedings had ap- 
peared. Since then the second Part has been published ; 
but I am not yet able to announce Part III., which ought 
to have been issued last month, but which may yet be de- 
layed a week or two, owing partly to a pressure upon the 
printer, and partly to the expected arrival of a plate which 
had been presented to the ** Proceedings," but which was 
sent home in the ** Conway," one of the steamers driven 
on shore in the late hurricane at St. Thomas. It is to be 
feared this plate will not be recovered. 

Upon the papers read during the past year I regret to 
be unable to oEer you other than scanty remarks ; illness 
and other engagements having prevented me from giving 
my usual attention to this part of our business. The first 
paper on the list however deserves a notice ; for notwith- 
standing the great disinclination to adopt the earth-closet 
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flystem, there appears to be little doubt that it is the cleaneeft, 
the most wholesome, and the most rational, not to say 
economical, plan yet devised for the disposal of town refuse. 
It has been used with great success in the prisons and 
hospitals of India and is, I believe, in full operation in the 
large town of Port-Louis in Mauritius. It would be a 
great boon if this system should prove to be the remedy for 
the bad sanitary state of Port-of-Spain, which has been 
ably described by our President, Dr. de Yerteuil, in his 
paper numbered 5 in the foregoing list. The scheme of 
sewerage, looked upon with so much doubt and want of 
confidence by so many here, might then be unnecessary. 

Another proposal brought under your notice in two 
papers by Dr. Mitchell might be of great use in large estab- 
Hshments for the preservation of food. A patent has been 
taken out in England for the application of Bisulphites to 
this purpose, and it seems probable that the plan may be 
productive of much economy in the keeping of food. 

Papers relating to the value of the Boehmeria nivea or 
China- Grass have been laid before you. As the plant may 
become a profitable article of export you will, I am sure, 
excuse my bringing it again to your notice ; and it may be 
hoped that we shall obtain some further information rela- 
tive to the mode of preparing the fibre for export. 

The increase in our numbers, if it continues at the same 
rate as during the past year, will render it necessary that 
we should have some regular place of meeting. Our funds 
do not admit, at least at present, of our incurring expense 
to provide a place of meeting ; and the only alternative 
which at present suggests itself is that the Association 
should endeavour to obtain the use of a room in some public 
building. It wiU also be necessary before long that there 
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should be some place for the deposit of the books, papers, 
and other donations belonging to the Association. 

The number of papers of a purely practical character 
published in the " Proceedings" is deserving of some re- 
mark, as showing how far a purely voluntary body, such as 
this Association is, has discharged the functions for the 
performance of which the Corresponding Committee of the 
Society of Arts was instituted with an annual Government 
grant in this Island. We enjoy at present none of the privi- 
leges accorded to Scientific Societies in Australia, Jamaica, 
Mauritius, and other Colonies, no less than in England. 



Tuesday, 1 1 th February , 1868. 
The Hon. Louis Antoine Aime de Yebteuil, M.D., Presi- 
dent, in the Chair. 
Robert Knaggs, Esq., M.R.C.S.L., was elected a Member. 

Tuesday, lOth March, 1868^. 

Alexander Williams Anderson, Esq., in the Chair. 

The resignation of Dr. B. H. Bakewell as a Member, 
was tendered and accepted. 

The following Donation was announced r — 

**The Journal of the Society of Arts," Nos. 780— 78ff,' 
Presented by the Colonial Government, 

The following Eesolution was unanimously carried :— 
That in the opinion of the Scientific Association a public 
Museum should be formed within this island ; and that the 
collection of the Geological Survey, the books, specimens 
and instruments of the late Mr. Criiger and Dr. Leotaud, 
and the shells offered by Governor Keate to the island, 
would form a good nucleus for such a Museum ; and that 
a Memorial be presented to His Excellency the Governor 
praying that such a public institution be formed. 
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Tuesday y Ibth April, 1868. 

The Hon. Louis Antoine Aime de Verteuil, President, 

in the Chair. 

Charles Joseph Algernon Hicks, Esq., Colonial Bank, 
was elected a Member. 

The following Donations were announced : — 

"Journal of the Society of Arts," Nos. 789—797; 
I^esented hy the Colonial Government, 

** Statistical Eeport on the Epidemic Cholera in Jamaica." 
—By John Parkin, M.l). ; Prtsentedhy R. IF, Caird, Esq,, M,A. 

** Report on Colonial Medicinal Contributions to the 
International Exhibition 1862." — By Charles Hunter; 
Presented hy H, W, Caird, Esq, 

" Suggestions for increasing the Quantity and improving 
the Quality of Trinidad Sugar," 1847.— By Henry Mitchell, 
M.D. ; PresenUd hy H, W. Caird, Esq. 

" On the Use of Trinidad Bitumen for the Purpose of 
increasing the Illuminating Power of Coal Gas." — By Drs. 
Letheby and Anderson ; Presented hy JF, Darwent, Esq,, C,E, 

The Memorial drawn up in accordance with the Besolu- 
tion passed at the last Meeting was brought up, and having 
been read and approved was ordered to be signed : and it 
was moved and carried that the Hon. Dr. de Yerteuil and 
the Hon. Dr. Mitchell be requested to be a deputation to 
present the Memorial to His Excellency the Governor. 

Mr. Darwent exhibited some artificial fuel made from 
Asphalt, and made some remarks thereupon. 

The following communication was read : — 
Documents relating to the Cultivation and Manufaotuee of 
the Boehmeria nivea. 
(Abstract.) 

These papers contain a detailed account of the mode of 
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tultivation and preparation of the China-Grass in China 
and India. The propagation of the plant is effected by 
cuttings of the roots, and replanting is required every ten 
years. The crops, of which there are three in the year^ 
appear to be somewhat irregular. Care must be taken not 
to cut the yotmg shoots, therefore it is recommended to 
keep at least an inch from the ground, and the original 
fitem is not to be cut. The first crop gives the worst fibre> 
and the third or last crop of each year the best. 

When gathered, the leaves are taken off by children of 
Women. The plant is then steeped for a period varying 
from an hour to two days. After this the plant is broken 
in the middle, by which the fibrous portion is loosened and 
raised from the stalk; into the interstice thus made the 
operator thrusts the finger nails and separatee the fibre 
from the centre to one extremity and then to the other. 
At Canton, after having cut off the roots, the fibre is sepa*- 
rated from the stalk and stripped off by drawing it over a 
pin fixed in a plank. The next process is scraping the 
material, which is facilitated by first soaking in water^ 
The knife or scraper is about two inches long ; its back is 
inserted in a handle of twice its length. It is held in the 
left hand ; its edge, which is dull, is raised a line above 
the index finger. Strips of the material are then drawn 
over the blade from within outwards, and being pressed 
upon by the thumb, the pilous portion of one surface and 
the mucilaginous part of tho other are thus taken off. Af- 
ter being wiped dry it is exposed to the sun for a day, and 
the whitest is then selected for fine cloth. 

The operations of bleaching and dividing are then per- 
formed on the fibres. The first is effected sometimes by 
boiling, and sometimes by beating on a plank with a mal* 
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let. Women and children are then employed in splitting 
the fibre, which they do with their fingers. Finally, the 
threads are gathered into balls and subjected to several 
soakiDgs and washings. lime or ashes are placed in the 
water used for soaking ; but some merely expose the fibre 
to dew and sun. 

The stalks of the plant are considered fit for cutting 
when they have become of a brown color for about six 
i aches above the roots. The scraping off the bark may 
be performed when the plant is cut, or it may he deferred 
until the whole crop is gathered. 



Tuesday, 12th Mdt/y 1868. 
Dr. Francisco Pai^RON in the Chair. 
Andre Blasini Knox, Esq., was elected a Momber. 
The following Donation was announced : — 
" Chart of the Bahama Hurricane of Octobet, 1866."— By 
John H. Eedfield. Presented by Thos, Bland, Esq., F.Q.8, 



Tuesday, 9tk June, 1868. 

The Hon. Louis Antoinb A. de Yerteuil, M.D., President, 

in the Chair. 

A letter from the Hon. B. Hill of Jamaica, Correspond- 
ing Member of the Association, was read, promising a 
communication on Poisonous Fishes. 

The following table of Bainfall was presented ; and Mr, 
Lechmere Guppy remarked upon the chief features of in- 
terest exhibited by the table, which was further illustrat^^ 
\>j a diagram ;— 
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NOTICES OF MEMOIES. 
■On the Fossil Corals of the West-Indies. By P. Martia 
Duncan, M.B. Lond., F. G. S., &o. — (Quarterly Journal 
of the Geological Society, vol. xxiv., p. 9). 
This is the concluding part of the author's highly interest- 
ing and valuable contributions on the fossil corals of the 
West-Indies. The first portion of the present paper is 
devoted to a description of the fossil madreporaria found 
by Mr. Eckel in the quarries of St. Croix, Naparima, Tri- 
onidad. Six out of the eighteen species enumerated by 
Br. Duncan are new, and he has figured four of them, as 
well as other species from the Antilles. The following are 
the names of the Trinidad species : — 

Heliastraea endothecata Dune. Stylophora raristella Defr. 

cylindrica Duncan '■ minuta Dune. 

barbadensis Dune. mirabilis Mieh. & Duch. 

cavernosa Esper Stephanocoenia intersepta Esper 

altissima Dune. Agaricia agaricites Lam. 



Brachyphyllia Eckeli Dune. undata Lam. 

irregularis Dune. Porites CoUegniana Mich. 

Astraea pariana Dune. astroides Lam. 

Isastraea eonfusa Dune. Alveopora DaedalsDa Blainv. 

The author's views as to the geological position of the 
St. Croix beds is that they are not older than the Nivaje 
shale of Haiti, the Vere beds of Jamaica, and the Chert 
•and Marl of Antigua ; and he does not think that there are 
data for establishing a Lower, Middle, and Upper Miocene 
in the Caribean area so as to correspond with the divisions 
^f the European Miocene.* 

R. J. L. G. 

* This concluBion of Dr. Duncan's, however, may not hold good in 
all respects if the St. Croix beds are shown to be newer than the San 
Fernando and Tamaua beds. See " JProceedings," anteii, p. 154.— 
Editor. 
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ERBATA IN PARTS n.—III. 



Part II., p. 67, last line, for *«Eclimoderm" read ^'Echuio- ' 

derma." ' 

„ „ 96, line 8 from bottom, for "make" read 
"mark." 
Part m., p. 154, 2nd column, for "Tertiariesof Cumana, 
Barbados," &o., read " Tertiaries of Cumana, 
Barbuda," &c. 

^^ p. 167. A cross should be placed in the last 
(San Fernando) column, opposite Nodosaria 
raphanistrum, that being the only still-existing 
species which has hitherto been discovered in 
the San Fernando beds. 

„ p. 185, line 22, for "unmersed" read "im^ 
ijiersed." 

,, p. 191, line 22, for " oyal" read **ova.'^ 
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PROCEEDINGS 

07 TBS 

SCIENTIFIC ASSOCIATION 

OF 

TRZNUDA.1D, 

Pakt v.] [Dbobmbbb 1868. 

Tuesday, Uih July, 1868. 
BoBBBT GiTPPYy Esq.^ M.A., in the Chair. 
The following Donations were announced i-^ 

1. "On the Lingual Dentition of some West-Indian Gas- 
teropoda." By R. J. Lechmere Guppy, F.G.S., and Jabez 
Hogg, F.L.S., M.B.C.S.L., &c. Presented hy Lechmere: 
Guppy, F.Z.8. 

2. " Notes on West-Indian Geology, with Eemar&e otk 
the Existence df an Atlantis in the early Tertiary Period ; 
anid Descriptions of somo new Fossils from the Caribean 
IMioeene." By E. J. Lechmere Guppy, FJL.S.,T.G.S., &a 
Presented hy the Author, 
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3. ** On tlie Terrestrial Mollusca of Dominica and Gre- 
nada ; with an Account of some new Species from Trinidad."^ 
By E. J. Lechmere Guppy, F.L.S., &c. Presented hy the 
Author, 

The following communicati^i was read :*• 

Note on the Eabthquake of the Itk July, 1868. By 
E. J. Lechmere Gnppy, F.L.S. & G.S., &c. 

On the 7th July, at 5h. Im. a.m., a smart shock of earth* 
quake occurred in Port-of-8pain and its neighborhood. Tho 
duration of the shock was a few seconds only, and it was 
accompanied hy a rumbling noise which preceded it by a 
perceptible, though yery small, portion of time, and was 
quite distinct from the rattling produced by the earthquake 
in the materials oi a house, furniture, &c. The direction 
of the earth-wave seemed to be, so far as I could ascertain, 
from NW. to SK A minor shock occurred at 5h. 25m. a.m. 



Tuesday y Uth Auyust, 186a. 
"Ejssjcy William Caibd, Esq., M.A., in the Chair. 
The following Donations were announced : — 

1. "Descriptions of some new or little-known Species of 
Fish in the collection of the British Museum." By Dr. 
Albert Giinther, F.Z.8. Presented hy the Author. 

2. '' Notes on certain Terrestrial Mollusca with Descrip- 
tions of new Species." By Thomas Bland. Presented hy 
the Author. 

. The following communication was read : — 
Notice of the Ocoubbenob of the Soablbt Tanagbr in Tri- 
KiDAD. By Captain Henry Kelsall, A.D.O., of H.M.'s 1 6th 
Eegiment. (Communicated by Lechmere Guppy, F.L.6.) 
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Tanagba uttbra Ldtbt. 
Sf/ns : — Pyrangra rubra, P. erjthropis, FtctlL 

Cardinal de Canada, Briss, 

Scarlet Sparrow, Edwards, 

Canada Tanager, Arct Zooh 
A specimen of this brightly-colored species (a male, in 
nearly full plumage) which has not been hitherto noticed as 
•a visitor to this island, was shot at St. Ann's on the 25th 
April, 1868. It was brought to Mr. Libert's, of Port-of- 
Spain, where the skin was preserved, and where I first saw 
it a short time afterwards, when it was shown to me as ano- 
ther species {Pyrarigra mtiva, locally called **Cotinga rose") 
which is not very uncommon in Trinidad. On examination, 
however, I discovered it to be the Scarlet Tanager, and on 
my pointing this out to Mr. Libert and informing him that 
this was the first known instance of its occurrence in the 
island, he very kindly presented it to me for the purpose of 
being added to the Leotaud Collection, now in the Council 
Boom at Oovernment-House. 

The Scarlet Tanager, being migratory, has a very wide 
range of distribution^ being found as far north as Canada 
during the summer ; whilst it passes the winter months in 
the warmer regions of the south.* La the West-Indian 
islands it is probably not even a winter resident, but a bird 
of passage merely touching on its way north in spring. It 
is closely allied to a species very similar in appearance, 
which is found in Brazil, but, on close examination, may be 
distinguished from it by several slight; but sufficiently cha- 
racteristic, differences. 



Digitized by CjOOQ IC 



210 noCODIDXNOS 07 THE 8CiUNTlFiO Al 3CIATX0ir, 

Monday^ 1th September, 1868. 

The Associaiion met at La Falaisei San Fernando, by tlie 
kind invitation of John Percy, Esq., M.ILO.S.I. 
EoBBET GuppY, Esq., M.A., in the Chair. 

The Hon. John Imray, M.D., of Dominica, was elected a 
Member^ and Thomas Bland, Esq., F.G.S., 42, Pine Street, 
New-York, was elected a Corresponding Member. 

The following communication was read :*• 

On POISOKOTJS FiSHBS. 

By the Hon. Bichard Hil]| Corresponding Member. 
The fishes most generally known in the Oaribean Sea as 
either hurtful or dangerous as food are the Ibllowing* :•— 

Oymnothorax rostratus. 

Coryphedna dorado. 

Fegeilus caktnus. 

SerTanus arara. 

S nigricultuk 

S catus. 

Sphyreena baracuda. 

Scorpasna grandicomis^ 

Thynnus coretta. 

Cybium (SolMidri?) Guttrapucu, 

regale. 

Scarus caBruletts. 

Alosa Bishopi. 
Fortunately of all the above list of our fishes^ the Oupea 
thryssa, as the Alosa Bishop* » Sometimes ciedled, or the. 
yellow-tailed sprat, is the only one hJb aU times dangerous. 

* I pablished notes on the Poisoaous Fishes of the West-Indies 
in a Jamaica journal, and they were re-published in the Technoloffitt, 
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In the other fishes poison may be said to be only incidental 
or accidental ; but in this species of Clupea it is an inherent 
quality. The effects of the poison of this fish on the human 
frame are violent to a terrific degree — death occurring im- 
mediately in many cases and, in some recorded instances, 
«ven before the fish had been swallowed. 

Many have been the disquisitions, why fish should be at 
one time nutritious and at another injurious for food. It 
«eems to be now held that some morbid change takes place 
in the system of the fish, under peculiar circumstances, and 
that under such change it becomes poisonous. 

No test being ascertained to determine whether a fish be 
noxious or innoxious, the only sure course to be pursued is 
that of giving the offal of the suspicious fish to some domes- 
tic animal, such as a duck, not likely to reject it, and judging 
by what ensues. 

The effects of fish-poison are extreme sickness at the 
stomach, gripings, cold sweats, cutaneous eruptions, cho- 
lera morbus, leaving behind a degree of paralysis. When 
the poison does not prove fatal, the patient is long ia re- 
covering. Where symptoms of empoisonment come on 
after the contents of the stomach have been brought off by 
an emetic, recourse should be had to strong cordials, gin- 
ger tea, brandy with laudanumi and Cayenne pepper made 
into pills. 

We shall severally consider some of the West-Indian 
fishes reputed or known to be poisonous. 

I doubt if any of the Scorpsenas be really poisonous, in 
libe sense of a fish detrimental as food. The Scorpaena is 
«Be of &e XortciK^t— " Acantiiopterygiens & joues eoiras- 
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«ee8" — distinguished by Cuvier as fishes by their general 
form standing close to the peiishes, but from their singular 
'aspect, with the head armed and bristled, having a special 
classification. The Scorpsena is the scorpaina of the an- 
cient Greeks. The barbillons and fleshy shreds (lambeauz 
charnus) about the head, and the strong and unequal spines 
■of the fins, give the several species a dangerous look. Their 
Mediterranean name, Yaschiai the itch, will guide us in 
our inquiry into the reason of their evil report. We find 
we are equally directed to the puncture of their spines as to 
the quality of their flesh. The particular Scorpeena known 
«s the ^* crapaud de m^r" in Martinique, as *^ rascacio" in 
Havana, and as ^^ rascasse vingt-quatre heures" in St. Do- 
mingo, has an especially bad reputation. Yalenciennes, in 
his associated labours with Cuvier, says of one species, in 
volume iv. of the History of Fishes, " on redoute beaucoup 
les piqures de ses aiguillons ;" and of another, *' les piqures 
de leurs epines les rendent redoutables" — the prick of their 
«pines is much dreaded ; and then he adds : that a preju- 
dice prevails against the flesh as poisonous — mentioning, 
that because death is supposed to ensue in the course of a 
day, one has received the name of *' rascasse vingt-quatre 
heures." As the rascacio of the Spaniards means nothing 
more than ** prickling fish," it may only import that those 
who handle it may suffer from the spines a prickling of 
great severity for a whole day, and not that the flesh wiU 
poison within twenty-four hours. The most distinct fact 
of the danger of wounds from the spines is related by Sir 
Bobert Schomburgk, in his History of Barbados. The flsh, 
he says, lurks amongst the stones in shallow water, and 
inflicts a wound with its spines which causes the most vio- 



Digitized by CjOOQ IC 



HILL — POISONOUS FISHES^. 213 

lent pain. A fisherman, wIlo had been struclr by one, told 
Mr. Bishop that he was not able to reach his home without 
assistance (p. 667). It is only the Seorpana grandicornii^ 
that has a bad reputation in our seas. The S. bufo,. Parra 
says, is a fish of very savoury flesh, excellent for soups ; and 
Plee expresses himself precisely in the same way with re- 
gard to the fish of Martinique. It attains a large size, 
individuals being got sometimes eighteen inches in length — 
(0. & V. Hist. Natur. des Poissons, liv. iv., ch. ix., vol. iv.) 
Paoellxts calamus. 

The PagdluB calamus (pagel k plume) and the Pag$llu9 
penna (pagel h tuyau) are the fishes known among us by 
the name of porgee, and have proved at times deleterious. 
They are readily distinguishable at table by the quill-like 
process by which the spine of the anal fin is inserted into 
the abdominal muscle. It is from this organisation they 
receive the names of calamus and penna. Porgee is a name 
they have in common with Mesoprion pagrus, and pargo of 
Porto Bico. In both instances the appellation is derived 
from the pagrus vulgaris of the Mediterranean, to which 
the pagellus is closely allied. Both pagrus and pagellua 
are sparoid fishes, of which the sparus of Artidi is the type. 
Mesoprion pagrus^ however, ranks among the perches. The 
mesoprions are the fishes known in our market as snappers 
— (0. & V. Hist. Natur. des Poissons, liv. vi., ch. iii. & iv., 
vol. ii.) 

Valenciennes, who wrote portions, conjointly with Cuvier, 
of the Natural History we have been citing, and was the 
author of that portion in which is described the " serrans," 
assigns to two of these fishes a pernicious character : we 
quote what he says of them. 
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SkBBANITS KIGRIOI7LX78. S. ABARA. 

. To these two serrans, Yalenciennes assigns the injurious 
character of fishes producing the disease called hy the Span* 
iards 8ignatera, He conveys this prejudicial fact in these 
words : •* Ce poisson," speaking of S, nifriculus^ ** c(mm9 
heattcoups d^autres des Antilles^ est dangereux d, manger dana 
certains saisons," (liv. iii., ch. xi.) and referring to S. 
arara on Parra-s authority, /'ce poisson se mange, mais 
aireo ^uelque danger, paroe qu'il est du nombre de eeux 
qui donnent cette indisposition appelee la signatera.'*^ The 
s^rrans are perches distinguished from the typical perch hy 
the continued serration of the preoperculum, from whence 
they have their name Mrranus. This, with some trifling 
differences in the dentition, folrms their class distinction— 
(0. & V. Hist. Natur. des Foissons, vol. ii.) 

liAOHKOLAniUS GANINtTS. 

Zaehnolaimus eanmus, called the dog-toothed hog-fish, is 
set down among the number of those that are casually poi- 
sonous. Speaking of Parra's figure of this fish, Cuvier 
says: 'TAuteur assure que sa chair est suspect." L. ca- 
ninus is more uniformly of a deep roseate red than th<9 
other species of Lachnolaimus, the euilluSy dux and uigula-^ 
being devoid of any spot on the flank — without brown upon 
the dorsal, and without purple on the nape. '' Le long dds 
maehoires il n'a a qu'une rangee des dents. II est proba- 
ble que cette disposition aufa fait donner d Pesp^ce le nom 
de p$rro par les Espagnols de la Havane" — (Ldbroides, 
liv. xvi.) The Hog-fish, properly so called Zaehnolaimus 
tuiUuSf is one of the most delicious of market-fishes. As 
the eaninuB in common with all its alliances distinguished 
as Lachnolaimus — '* gorge laineuse, gorge veloutee'* — fdeds 
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^n small shell-fish, on sea-eggs and crabs, for which sort of 
food they are weU organized by having the throat coated 
with a perfect nap of teethlike velvet, with elongated front 
prongs for prising off the living prey from the rocks, dif- 
ferences in the teeth as in this caninus, may fit one species 
of the lachnolemes for subsisting on things deteriorating 
the flesh, while the genus may be characterized for their 
fine quality as market-fishes — (0. & V. vol. xiii.) 

I have no means of ascertaining why the Spaniards of 
'Cuba give the name of signatera to the disorder in the sys- 
tem which follows the eating of fishes reputed poisonous. 
Sphyrjena baracxjda. 

Cuvier, in his description of the Baracouta, a fish always 
auspected of being dangerous for eating, has extracted from 
the manuscript papers of M. Plee, of Martinique, all that 
has been -distinctly ascertained on the adventitious occur- 
rence of poison in the Baraconta, taking the nam^ of Ba- 
Tacouta to designate the Sphyraena laracuda and the Sphy- 
raena lecuna of Lacepede, and the Sphyrsena ^^cm^^ of Parra. 

We win quote M. Plee's manuscript as extracted by 
Cuvier: *'Many persons are afraid to eat the baracouta, 
" because there are frequent proofs of its causing sickness 
" and death. The venenose quality of it is most certainly 
** the result of a particular condition of the fish, occurring 
*' at different seasons of the year. 

** I have consulted many persons with regard to the poi- 
** son of l^e becune ; all have assured me that there is an 
^' unfailing means of being certain whether it is or is not 
** venenose when fishing for it. For the purpose of testing 
** the one or other condition, it is only necessary to observe, 
" in cutting it up, whether there flows from it a kind of 
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'^' wMto water, or ratiiOT a sort of sanies, op matter, wtiqh^ 
^' in any case, is a sure sign tliat the bepune is in a state of 
"** disease. Don Arthur O'Neill, the Marquis del Norti^ 
^^ i^as told me that he had seen experiments with the flesh 
** in this condition made upon dogs, and that they all con- 
.-** firmed the exactness of the means of being secure c^gainst 
-** injury. 

** The signs of being poisoned by the flesh of the be- 
^^ eune" — (the beeuQ^, it m^st be remarkedi is our bara- 
'Couta of the market ; the sinaller of the two species ; thc^t 
properly known as baraconta being from six to nine feet 
long, and slimmer in form) — *' are a general trembling, 
"** nausea, vomiting, acute pains, particularly in the joints 
^* of the arms and the hands. 

'^'Sometimes these symptoms succeed each other with 
^* s^:^^h rapidity that it is difficult to fix with anything like 
^* precision the periods of the morbid affection. When the 
** sickness does not end in death — and, happily, this is not 
^* the most ordinary issue of it — one sees oftentimes the 
*^ viru^ causing pathological phenomena altogether singu- 
^* lar. The pains in the articulation of the lipftbs become 
^« very acute ^ the nails of the feet and the hands fall off 
*' without aiiy feeling ; the hair, whose constituent diarap- 
^* ter we know is absolutely the same as that of the n^il?, 
•** finally falls also. These effects, in many individiial cj^ 
** ses, 4re to be seen continuii^ for a great many ye^rs, 
** apd an instance has been mentioned to me of a person suf- 
" faring in this way for five and twenty years. I, myself 
M. Plee proceeds to say, " have not been a witness pf any 
" accident of poisoning by the bepune, and J write qj\3j 
** what I have heard others relate, who are well acquainted 
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•^wilh sttot occtttTGndes, atid trho aafe wotlSy of credit."-^' 
fO. & V. Hist. N'atar. des l^oi^onfli, vol; iii., liv. iiii, ch. xxxi.) 
The vepy ybung fish, six inx^hes long; are -vritiiout teeth ia 
file lower j aw. M» Poey, wlio has published a highly em- 
heUished work on the Natural Sistoiy of Cuba, in which? 
enpecial attention is devoted to the ichthyology o£ its seas, 
says that : ^' the- means of recognising baracoutia that are 
m a condition to produce mischief (e^t mal^ffusant) is that 
the roof of their teeth vfill he founA of a hlaekened eohur ; and 
that, waging this mark, the fish may be eaten without fear.'' 
—-(0. & V. vol, iii.) I can say for this test,- that seeing one 
day a fine^looking baracouta in a tray for sale, nearly, if 
not quite, three feet in length, and apparently well condi- 
tioned, I examined the teeth,, and finding them faintly 
purpliB at the root,.! remarked that the fine look of the fish 
would induce purchasers without doubt, but we must be- 
prepared to hear of injurious consequences to those who 
should eat of it ; and it happened next morning that com- 
plaint was common in tibe town (Spanish-Town) that many 
had' su^Cered the well-known sickness from, eating poisonous 
baracouta. 

I should have added to the extract from the manuscript 
©f M. Plee, "that," he says, *4t is a remarkable fact that 
the baracouta, being salted, causes no injury.'' He adds, 
that ** at Santa Cruz, it is the usage never to eat the fish 
till the next day^ and then not till after salting it;" and 
theu remarks: **we may ask the question, whether salt 
should not be esteemed an antidote for baracouta-poison." 
We must accept this practice in Santa Cruz as having the 
warranty of experience in the average condition of fish sold 
in the market, but there are states in whicb baracouta may 
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be sold in which salt produces no cautionary effect, for m 
the year in which I put together these fish-notes, our island 
newspapers recorded an instance in which four persons in 
Kingston were suffering j&om fish-poison — the fish being 
salted, or, as it was called, " earned Baraoouta." 

All the fishes we have been considering and treating of 
as adventitiously poisonous, belong to the great division 
AoANTHOPTERYGii, or hard-spiuod fishes ; we proceed to con- 
sider now some of the soft-spined, or Malacopteryoians; 
One species is at all times to be found dangerous eating;- 
It has certain specific marks. The sprat of the Caribean 
Sea, the fish referred to, is not properly a Clttpea, but one 
of the allied genus Alosa, or shad. The opinion that this 
is the only fish to be considered permanently poisonous, 
and that larger fishes become deleterious in flesh by feed- 
ing on them when they shoal on particular banks, is alto- 
gether gratuitous as an explanation of the- fatal and harm- 
less influences which prevail at different seasons among the 
fishes taken on our shores. It was Father Labat who first 
started this notion ; but, as Oliver Goldsmith in his work 
on Animated Nature (Book iii., ch. ii.. History of Fishes) 
observes, **ifc only removes our wonder a little further 
back, for it may be asked with as just a cause for curiosity, 
how comes the permanently poisonous fish to procure its 
noxious qualities.'* 

There is a harmless as well as a hurtful sprat. The 
noxious is distinguished from the harmless by the presence 
of a spot at the operculum. The fish that may be safely 
eaten has the same spot, but golden yellow. Are they 
different species, or are they one and the same, only indi- 
cating different conditions ? The question has never been 
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onswered. Sir Eobert Schomburgk submitted some specie 
mens of sprat from Barbados to tbe examination of the 
eminent naturalists Miiller and Troschel, of Berlin, and all 
tre learn is that the species seemed new. One was named 
Alosa Bishopi, '^ It agreed in some points with Alo$a apt- 
ealis, known as the red-eared pilchard, it had, however, a 
black spot behind the operculum, not to be observed in the 
Alosa apicalis" Its length was that of our market sprat, 
four and-a-half inches. He adds: ''that the sprats are 
much esteemed in the West-Indian islands, but that a spe- 
eies oalled the yellow-tailed sprat proves, unfortunatelji 
poisonous at certain periods of the year among the Leeward 
and Virgin Islands." — (Hist, of Barbados, ch. iv., p. 675-6.) 

Goldsmith, speaking on Dr. Grainger's authority, the 
author of the poem " The Sugar-Cane" — *' his poor worthy 
friend," as he calls him — ^mentioned that of the fish caught 
at one end of the Island of St. Christopher, some were the 
best and most wholesome in the world, while others, taken 
at a different end, were always dangerous and not uncom- 
monly fatal. He was speaking of fish in general, and of 
sprats in particular. Our own experience of sprats is very 
similar. The sprats taken on the south-side of Jamaica 
are only occasionally to be suspected, but those on the 
north-side, always. How far the distinctive black and yel- 
low spot prevails at thooe times and in those places, I have 
not learnt ; but in the Kingston market they consider the 
distinction not specific, but adventitious in one and the 
same species, so that our wonder at this quality goes fur- 
ther back than Goldsmith thought, if the poison of the 
larger fishes depended on their feeding on sprats. 

Among the fishes enumerated as poisonous in the divi- 
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sion Mafacopterygii, are the Batistes and Ostraei&nes, BtW 
genera of tlie famfly Sclerodermic "We- have some eight 
different Ostraciones, all known by the name of Trtmhfiehei^ 
and some four or five Balistes, receiving Ordinarily th« ap- 
pellation of OU Wives. Though differing much from eacl^. 
other in external appearance, liiere is great similarity in: 
their internal organization. 

The Balistes, beside having an air-bladder near the back^ 
are provided with a ventral cavity into which they can in- 
troduce, when they will, air to lighten themselves in swim- 
ming, for they move through the water with toil and 
difficulty. They are not, like the Tirunk-fishes, boxed in 
around and about the body, yet, in the place of scales, they 
are covered over with hard tubercles, set in groups, or dis- 
persed in compartments more or less regular, and stoutly 
rooted in a thick skin. They receive the name of Balistes 
from the serrated spine on their back, which they can sud- 
denly elevate for defence, just as the ancient Balista was^ 
forced up with a spring for the discharge of arrows. They 
have powerful teeth ; in the anterior two compared to in- 
cisors, which enable them to break crustaceous and testa- 
ceous animals readily ; and their flesh is SEiid to become' 
dangerous during the season in which they feed on the 
coral polypi; nothing but sea-weed was found, however^ 
in those that Cuvier examined. Though possibly deliete- 
rious from their description of food, it is probable their 
most hurtful quality is to be found in the spines furnished 
them by nature for their defence. These spines are in- 
vested with a viscous fluid, producing inflammation in the 
wounds which they cause, and may have much to do with 
the poisonous reputation of the flesh. 
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'The Ostracionea, or Trunk-fishes, in L'eu of scales, have 
*an envelope made up of regular compartments, set one into 
the other, and forming an inflexible coat of mail. It so 
inyests the head and body, that they have nothing soft or 
-moveable but the tail, the fins, the mouth, and the coria^ 
ceous edging of the gill-slits. All their swimming appen- 
dages are passed through holes in their cuirass. The 
greater number of their vertebrae are cemented together, 
and their ten, or a dozen, conical teeth can break shells and 
Crustacea with ease. It will be seen that the Ostraciones 
have a close relation in ezternal character with the Balistes. 
7o what extent we are to plaoe reliance on the assertioa 
that the flexible portions of the fish are poisonous, especi- 
ally the tail, I know not ; but inasmuch as their flesh is 
but small in quantity, find their liver large, yielding oil 
^considerably, and their stomach membranous and volumi- 
nous, they have not been suspected without reason of being 
poisonous. They are, with the Balistes, all tropical fishes. 

The Diodons and Tetraodons a«re fishes of the family 
G^mnodonttd0, They both live on Crustacea and fuci. Their 
.flesh ia mucous or slimy* They have a peculiar organiza- 
tion — a detached outer skin, a sort of crop, which they can 
inflate, swimming upsidedown. Their air-bladders are very 
large. Tho fitQpiaQh of the Diodon is thin, furnished with 
manj" appendages which, like so many small caecal pouches, 
contribute to the necessaiy oompletion of digestion, by re- 
tarding the aliment till it be acted upon by an augmented 
quantity of gastric juice,. Their liver, thick and trilobate, 
extends almost to the anus. 

Th^ fl^h of both, Siodon and Tetraodon, is regarded as 
dangerous food. ^^ Fison assures us that the gall is poison- 
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OU8, and that if it be not removed, it causes deatli to those 
■who are so imprudent as to eat of the animal thus pre- 
pared. Their sensibility becomes blunted, tbe tongue im- 
moveable, the limbs grow stiff, and life is extinguished, 
^hile a cold and a colliquative sweat inundates the entire 
body. The wound inflicted by the prickles or spines is 
considered dangerous. Serious ticcidents are experienced, 
if care be not taken to withdra'w from the Tiscera of these 
animals, when they are prepared for the table, the remains 
of the aliments which they may be found to cohtain."— 
(Supplem. Ouvier's Animal Kingdom, Griffiths' edition). 

We have to consider the Conger eels among the Mala- 
•copterygians. The flesh of the conger eel is a common ar- 
ticle of the marketi both fresli and salted, in Mediterranean 
jports. 

Cuvier has withdrawn tlie Murena Conger from the genus 
Anguilla and made it the foundation of a subgenus under 
the name of Conger. " It is found in the Seas of Europe, 
of Northern Asia, and in those of America, as far as the 
Antilles. It is very abundant on the coasts of England 
and France, in the Mediterranean Sea, (where it was much 
sought after by the ancients), and in the Propontis, where 
it was, not long ago, in considerable estimation. Those of 
fiicyon were more especially esteemed.** ** The flesh of this 
fish is white and well flavoured ; as it is very fat,' it does 
not agree with all stomachs. In many places the conger 
eels are dried for exportation. For this purpose, they are 
cut open in their under part through their entire length ; 
the intestines are removed ;— deep scarifications are made 
upon the back ; — the parts are kept separate by means of 
fimall sticks, and they are suspended by the tail to poles or 
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the branches of trees. When they are perfectly dry, they 
are collected in packets, each weighing abont two hundred 
pounds." ^'Bedi has found, in several congers which he 
has dissected, some species of hydatids, nine or ten inches 
in length, situajted. on the coats of the stomach| the liver, 
the muscles, the ovaries, and other parts." ** The mu- 
rsBUfiB proper were carefully reared in vivaria by the Eo- 
mans. As early as the time of Caesar the multiplication 
of these domestic mursenes was so great that on the occasion 
of one of Iiis triumphs that great general presented, six 
thousand of them to his friends. Licinius Crassus reared 
them so as to be obedient to his voice, and to come and 
receive their food from his hands; while the celebrated 
orator Quintus Hortensius wept over the loss of those of 
which death had deprived him." In all cases the bite of 
these fishes is severe, and often dangerous. 

Such is the testimony to the quality and estimation of 
the conger eel which Gri£iths has collected in his Supple- 
ment to Malacopterygii apodes, in Ouvier's Animal Kingdom. 
We see that the flesh does not agree with all stomachs; 
but what renders it so frequently deadly? The late Dr. 
William Gordon- of Montego-bay,, than whom there was 
not a more careful or more erudite investigator into phy- 
siological and pathological facts, assured me that in a case 
which had terminated in death after long lingering, from 
eating the Conger of our coasts, not the common Mwanay 
but the Qymnotli4yrax in all probability, the injury suffered 
had resulted from eating the liver ; the rest of the fish would 
have no part in the deleterious consequences that ensued. 
The case he referred me to was that of a man at Unity 
Hall, who ate af a fish taken at the mouth of Great River. 
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Tuesday, 13M Octolety 18C8. 

Horace Deighton, Esq., M.A., F.E.A.S., Vice-President^ 

in the Chair. 

Eleotiow of Officers. 

The Ballot for Officers for the yefflr 1868-9 having beea 

taken, the following were declared duly elected r — 

Robert John Leehmere Guppy, F.L.S., F.G.S., &c., 

PrBitdent 
Henry William Caird, Esq., M.A., Vice- President. 
Henry Francis Jeune Guppy, Esq., F.A.S.L., Secretari^ 

and Treasurer. 
Horace Deighton, Esq., M.A., F.R.A.S.> Additional Mem^ 
ler of CauuciL 



James Wickham, Esq., M.R.C.SX., San Fernando^ wa» 
elected a Member of the Association. 

The Association then proceeded to take the Bules into^ 
consideration with a yiew to make any alterations or addi- 
tions that might be desirable. 

The following communication was read:— 

Note on three Cyfbinodontes, small fresh-water Fishes 
of the Island of Trinidad. By Dr. Albert Gunther, F.R.S.^ 
Corr. Memb. Scient. Assoc. Trinidad, etc., etc. 

These Cyprinodontida are a family of small f^sh-wator 
fishes, the geographical distribution of which nearly coin- 
cides with that of the Characinida, and still more with that 
o! the Chromides. They are more numerous in Central 
America and the West-Indies than in the Tropical parts of 
South America and Africa ; a few species only being found 
in the East-Indies. The males of all species appear to be 
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distinguished from the females b^ smaller size, more orna- 
mental colours, greater development of the fins, and fre- 
quently by the modification of the anterior anal rays into 
an intromittent organ. 

As regards Trinidad, only one species was known to me 
to occur in the island, viz. : the StrablepB teirophthalmus, 
distinguished by the peculiar structure of its eye, by which 
it is asserted to be enabled to see simultaneously above and 
within the water, whea it swims with a part of the head 
raised above the surface. Specimens of this fish were col- 
lected by Mr. Gutter during a short visit to the Island. 

Mr. B. J. Lechmere Guppy kindly presented to the Bri- 
tish Museum two other species of which descriptions are 
added here, and I have no doubt that continued researches 
will reveal many other species of this singular group, 

Rivulus mtcropm (Stein dachner). 

TThe length of the head is one-fourth of the total (without 
caudal), the height of the body two-elevenths. Snout round- 
ed, with the jaws equal in length, somewhat shorter than 
the eye, which is one-third or two-sevenths of the length 
of the head. Mandible as long as the eye. luterorbital 
space quite flat, its width being half the length of .the head. 
Dorsal fin situated far backward, opposite to the posterior 
third of the anal, and its distance from the gill-opening 
equals double the length of the head. Ventral fins very 
small, not much longer than the eye, and reaching the 
vent. Pectoral terminating at a great distance from the 
ventral. Light brownish body with a longitudinal series 
of dark brown dots, two of the series being very conspi- 
cuous. Yertical fins striolatod with blackish brown. Gene- 
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Tally a black ^rhite-edged ocellus on the upper part of the 
root of the caudal. D. 8, A. 16, V. 6, L. lat. 36. 

This species appears to occur also in Venezuela, and even 
in the Bio Negro* The specimens examined are H inch 
long. 

Girurdinus Guppii (Gthr^) 

The heightof the body is two-sevenths of the total length 
(without caudal), the length of the head nearly one-fourth, 
males rather more slender. The diameter of the eye is 
more than the length of the snout, not quite one-third of 
that of the head, and three-fifths of the width of the inter^ 
orbital space, which is Bat. In both sexes the origin of 
the dorsal fin is somewhat nearer to the extremity of the 
«nout than to that of the caudal, and in the female it is 
opposite to the origin of the anal* Caudal fin large, rathei* 
longer than the head, obtusely rounded behind. The free 
portion of the tail is somewhat elongate, the length of the 
fcase of tho anal being one-third of its distance from the 
caudal. Pectoral fin as long as the head, not extending so 
far backwards as the ventral fins, which reach the origin of 
the anal. D. 7-8, A. 8-9, V, 5, L. lat. 26-28. 

In the maU the anal fin is advanced to between tho ven- 
trals, which are elongate. The anal process, formed by two 
or three rays, is as long as the head and without hooks. 

The f&TMde is yellowish olive, with the belly silvery, and 
with the trunk above the belly blackish; all the scales 
with a narrow blackish edge. 

The male is conspicuously marked : two brown streaks 
run along the trunk and are sometimes confluent into a 
band, one brown streak runs along the middle of the side 
of the tail^ a round black spot behind the shoulder, ano- 
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ther at the commencement of the caudal streak, a third at 
the root of the caudal. One or two of these spots may be 
absent. 
The male is 1 inch, the female H inch long. 



Wednesday y ISth Mvember, 1868. 

E. J. Lechmeeb Guppy, F.L.S., F.Q-.S*, &c., President, ia 

'the Chair. 

The following communication was read :^- 

Vn Fish-Poisons. 
By the Hon. Eichard Hill, Corresponding Member. 

In my former communication* I treated of Poisonous 
Fishes ; the present paper will be devoted to Fish-poisons, 

Mr. Samuel Barton, pilot of Port-Eoyal, supplies us with 
a remark that carries us over a great deal of ground in ac- 
counting for the fishes of our coast so frequently manifest- 
ing poisonous qualiUes, Midway between Cuba, Haiti, 
and Jamaica, lie the extensive reefs and shoals of the 
Formigas. They are several miles in extent, and have 
barely more depth of water on them than for a moderate- 
sized vessel to pass in a smooth sea. This shoal presents a 
concentration of all the incidents to be found in our fring- 
ing shore reefs. Arborescent corals and spreading mille- 
pores stretch on walls and ledges, interspersed with huge 
meandrinas and brain-stones, among which lodge a profu- 
sion of holothurias, echinuses, star-fishes, and a variety of 
sponges. This great mass of reefs, called from their clus- 
tering swarm, the Ant's Nest, or the Formigas, is a very 
warren, or vivarium of all sorts of fishes. As you approach 

• Anteil, p. 210. . 
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the great submarine plateau, the odour of the slime and 
of the spermatic substances that find a resting-place in the 
crevices and shallow pools spread through it, is very re* 
marlmble. You approach it from the east and find the 
cheering blandn«ss of th€ eea breeze suddenly changing to 
the nauseating smdi of a fish-market. Those who have 
waded on to our shore-reefig know not only th« strong 
scent given out by the polyps that build there, but feel 
how sensibly tho hands are affected^-^and how the skin of 
the thighs is susceptible of a Btinging influence from the 
slightest contact with the slime of corals — {vide Gosse's 
*^ Naturalists^ Sojourn in Jamaica, ^^ page 54). It has been 
found by invariable experience that all the fishes taken on 
the Formigas are pernicious; that the baracoutas especi- 
ally are always poisonous, at least in those months when 
the Formigas may be sailed over in unbroken water. Simi- 
lar stretches of shoals among the Bahamas produce fishes 
similarly deleterious as food. The low-spreading ledges 
and banks of the Virgin-Islands, called the Anec/adas, or 
the Drowned Islands, afford a similar unfavorable ground 
for fishing. In this way we may account for the remark 
of Dr. Grainger that fishes are poisonous at one end of St. 
Christopher, while they are harmless at another. The 
deep water shoals are not the resort of the star-fish, nor of 
eny of the Eehinodermata. They are, therefore, exempt 
from their evil influences. I do not know whether it be a 
fact consistent with experience, — but fishes of the deep- 
water fish-pots ought always to be safe eating. 

We get over, by these several incidents of our fishing- 
jgrounds, the adventitious occurrence of poisonous among 
wholesome fishes. Some have a natural pernicious charac- 
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ter, but others become deleterious from the food on which 
they subsist at certain seasons on certain banks and coasts. 
Our ensuing observations will be directed to the sanies iU" 
dicating disorder in the living tissues of some fishes, and 
to the^poisonous putrifaction or chemical process known to 
take place in others after they have been a few hours out 
of water. 

There may be such a change effected by mere condition 
of the living tissues in animals, at certain times, as that 
indicated by the convevsion of flesh into adipocere. After 
lying in water, meat begins to undergo the adipocelous* 
putrifaction, or the conversion of flesh into a substance 
resembling the waxen fat of spermaceti. In the course of 
these changes a poisonous priaciple develops itself. — (Christ 
tison on Foihons, in the London JJedical R^ositoryy 1835^. 
If over-driven cattle, killed before they are allowed to re- 
cover from fatigue, will produce malignant Dysentery ^ 
what difficulty can there be in accounting for conditions of 
life which may become poisonous to those who eat of what 
is not ordinarily deleterious? No chemical analysis can 
disclose a state in which there is nothing new or extra- 
neous superadded — only a peculiar condition, and relation 
of the ordinary constituents, superinduced. Kreatine which 
is found in the flesh of fishes, is a crystalline substance. It 
never occurs in organised bodies but as the result of somo 
abnormal process. The minutest particles of matter in 
organisation — whether saline or earthy, animal or vege- 
table — are combinations always so arranged by the powers 
of life as to be diffused. They are never so concentrated as 
to assume the crystalline form, except when in a state of 
excretion. As a general principle, crystallisation deter- 
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mines the incompatibility of the matter with the life of tK© 
structure in which it occurs.* 

The liver of fishes, in performing its function of separat- 
ing impurities from the blood, and of secreting fluids, 
necessary to digestion, must do all the increased depura- 
tory work attendant on the absence of lungs. Exhalations 
froTQ. animals living in aeriform fluids are properly excre- 
tions. From animals living in aqoioous fluids, excretory 
action must be much modified, and in fishes it exists only 
by that energy of "reduction" in which the albuminous 
matters of the chyle evolve gases by the " process of com- 
pletion." f (Prout's Bridgwater Treatise). In reptiles the 
liver is large, in consequence of the low degree of respira- 
tion of that class of vertebrate animals ; for the same rea- 
son it is large in fishes, and very large among the inverte- 
brata. In fishes the gall-bladder is observed for the first 
time in the animal series, as we ascend from the inverte- 
brate to the vertebrate classes, but it is not constant in its 

♦ I have no experience of the manifestation of kreatine or flesh- 
crystals in fishes either occasionally or permanently poisonous ; but 
the ordinary chemical property of living structures as laid down by 
Dr. Pirout, in the Bridgwater Treatise, book iii., ch. i., on the 
" Chemistry of Organisation," is, that " the essential elements are 
hindered from assuming a regular crystallised fonn. The incidental 
matters entering into the composition of a living body apparently 
furnish to the organic agent ne^ powers — which powers the organic 
agent has been endowed with the ability to control and direct, in any 
manner that, from the exigencies of the living organised being, may 
become requisite.** Raspail in his *' Chimie Organique,'* section 
1378, says : " Jamais je n*ai aper<ju de crystaux dans le sein d*ime 
cellule vivante et d*accroissement." 

f "II y a des poissons," says M. Ervmann, illustrating excretory 
modification in nutrition, "qui avalent I'air atmosph6rique et en 
convertissent I'oxigene en acide carbonique, en la faisant passer au 
travers de leur intestins. Tel est le cobitis — ^il se fait k la peau, et 
sous les 6cailles une transmutation semblable." — (Cuvier, Hist. Natu- 
relle des Poissons, vol. i., liv. ii., ch. vii.)* 



Digitized by CjOOQ IC 



" iiiLL^-risii-toisoKs. 231 

Existence dlnong them. It is absent in many genera, anxl 
it is then substituted by a peculiar economy of efferent 
tubes. The compensatory energy of the liver in this class 
of organic beings must render it vastly congestive. We 
know that fish-liver contains an enormous quantity of oil — 
that fish-oil is an important article of commerce, and fish- 
liver oil is a valuable medicine ; but we knew besides, that 
these oils in a corrupt state are active poisons. Hence we 
may infer that the liver is a great operator in the injury 
done by deleterious fishes ; and if we but knew all the 
genera in which the gall-bladder is wanting, we might 
arrive at some rule for estimating the possible development 
of those prejudicial fluids that mingle from the liver with 
fitih-flesh in cooking. 

Before adverting to the circumstances under which tunny 
fish, when becoming unwholesome, is condemned by the 
police in the market of Venice, it is necessary to remark 
some peculiarities in the organisation of the mackerel tribe, 
the family of fishes to which the tunny belongs. We have 
enumerated some instances of scomberoid fishes that are 
pernicious. We have mentioned the bonito, and nam- 
ing some of the caranxes and jacks, we have included the 
coryphsena dolphin, the king-fish, and the Spanish mac- 
kerel among them. 

Everyone has remarked the lateral line that extends 
ulong the scaling of fishes from the gills to the tail, either 
interrupting or dividing the dermal imbrication. This 
line has a relation with the mucus that lubricates the skin, 
— "quelque appareil secretoire qui en suit la longueur." 
This lateral line is especially destinct in the tunny fish. 
Along it there occurs a peculiar reddening of the flesh, 
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deeper than in any other part of the body. A number of 
little tubes forming pores start off from it ; each of these 
little tubes has a bundle of nerves. There is something 
very similar to this in the carp. 

In addition to this peculiarity of red flesh in the lateral 
line of the tunny, one of die most distinguished of the 
mackerels, we have to consider the non-existence of that 
Teservoir for air, known as the swiinming bladder, placdd 
beneath the spine. The gas in this bladde)*, whether it be 
nitrogen, or oxygen, is a product of secretion. '* The air- 
sac IB most developed in species which frequent or feed at 
the surface of the water, and is least developed or wanting 
in those which lie at the bottom, or burrow in mud ; its 
secretion contains a larger proportion of oxygen iu the 
powerful predacious fishes of deep seas, and nitrogen pre- 
dominates in the feebler species which frequent shores und 
shallow waters. Being developed, like the lungs of higher 
animals, from ^e alimentary canal, the air-sac of fishes 
generally communicates with the eesophagus or stomach by 
means of a short trachea or ducttu pneumativus ; in some,- 
however, this tracheal communication becomes completely 
obliterated, and the sac remains an isolated^ closed ca- 
vity, filled with its gaseous secretion." — f Outlines of Compa- 
ratwe Anatomy ^ by Eobert Grant, M.D., chap, iv., 5th sec.) 

Cuvier very justly observes that whatever opinion may 
be entertained relative to the use of the air-bladder, it is 
difficult to explain how so considerable an organ has been 
denied to so many fishes as occurs in our researches ; not 
only to those which ordinarily remain quiet at the bottom 
of the water, as rays and flat-fishes, but to many others 
that apparently yield to none in the rapidity or- facility of 



Digitized by VjOOQ IC ' 



HILL — ^FISH-POISONS. 232^ 

tbeir movements. The presence or tbe absence of tk& 
SMrimming-bladder lias however no accordance with con- 
formation, or no reladon^ with it, A species nearly ap- 
proaching the eommen mackarel, the SwrnUr pneumato- 
phartm, is provided with this organ, and bears a name from* 
having it, as a distinction ; fche Thynnm vulguris^ is with- 
out it, while the Thynnm braohiopierue has it, though small. 
It i« wanting in the Pelamys sarda^ ono of the bonitos, and 
in the Auxis vtdgarisy another ; and occors in the remoter 
scomberoid, the Trichiurtis lepturus, the 'cuilaBSrfish. It 
doee not e3dfit in the Goryphssna- dolphiij, but is largely 
found in the caranxes ov jacks. It is difficult to trace the- 
^feets of tbia- di^erence in £she& of the mackerel family. 
Thougl^ the air-bladder may be no auxiliaiy in respiration, 
jt must yet influence the circulation in some respect, for 
^* it haB beea ascertained ih&i when a £sh that has it, has 
been deprived of it, the evolution of carbonic acid gas by 
ihe gills is nearly reduced to nothing."*— 0. & Val. Hist., 
Nat. 

Wq now turn to Cuvier's account of the wholesomeneesi 
or unwholesomeaess of the flesh of the Tunny-fish, to which 
our King-fiah ia nearly allied ; while the bonito is of tb^ 
genus Thynnus or Tunuy. 

**It is befitting that we remark," Cuvier says, "how^ 
the tunny is as wholesome and agreeable when it is used 
fresh or salted, as it becomes hurtful when it at all ap-» 
proaches putridity. If the bones and the edges of the fish 

* CuTier cdtes the experiments of Humboldt and Proven9al for this, 
fact ; he says : *' On apensc que la vessie natatoire pouvait etre aussi 
un auxiliare des organes de la respiration, et il est certain que lorgqu'onr 
eaprive ttnpomon la production dc Cacide carbonique par ses branchies ui 
presgve reduite a ricn.*' — (Ilist. Natural, des Poissons, Art Nutrition^, 
pp. 622-528. 
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are reddened^ the flesh immediately near the redness takes' 
on a sharp and acrid taste, as if it had been peppered } 
and it causes imflammation in the throat, pains in the 
stomach, — diarrhoea, and even death, if one has eatea 
much of it. The poKce of Venice examine carefully the 
boats that bring in the fish, especially when the sirocco 
has delayed their arrival — and if ever so little touched they 
throw it into the sea. The freshest tunny ought to be sold 
within twenty-four hours." — (C. & V. Hist. Nat. des Pois- 
sons, vol. viii., liv. ix.) 

What occurs with the tunny when decomposition com- 
mences, on the dead fish, is in reality the representation of 
the state of the living tissues when the cognate fishes as- 
sume the poisonous character. We say nothing of the oily 
fishes, such as the salmon, herring, &c., which are known 
when kept too long to give rise to symptoms of irritant 
poison. 

I think that the facts and inferences set out in this paper 
are a much nearer solution of the mystery of fish-poison 
than the crude guesses we see published as explanations. 
I do not know how far the following vital economy in res- 
pect of the keeping quality of fishes may be applied to the 
subject we have been endeavouring to illustrate, but I give 
it as making some weight in the tendency of fish-flesh to 
become prejudicial as food. ** Physiologists have shown 
* that the quantity of respiration is invariably as the degree 
of muscular irritability. It may be considered as a law, 
that those fish which swim near the surface of the water 
have a high standard of respiration, — a low d^ree of mus- 
cular irritability, — great necessity for oxygen, — die soon, — 
almost immediately when taken out of the water, and have 



Digitized by VjOOQ IC 



fiesli prone to rapid decomposition. Maekerel, Balmon,- 
tront, and herrings are examples. On the contrary, those 
fish that lire near the bottom of the water ( *or feed on the 
ground') have a low standard of respiration, a high degree 
of muscular irritability, and less necessity for oxygen, — 
they sustain life long after they are taken out of water, 
and their flesh remains good for several days. — Carp, tench, 
eels, the different sorts of skate, and all the flat-fish, may 
be quoted as instances of this character." — (Yarrell's Intro- 
duction to his History of British Fishes). All our surfece 
swimmers die and decompose soon, while our ground-fish, 
as in the Eliotris or mud-fish, have the power of endurance 
more manifested as a quality of their organisation. 

It should be remarked that the muUets being vegetable 
feeders, or fishes taking animal food in a state of macera- 
tion or solution on the unctuous ooze of river-beds, are at 
all times wholesome fishes. Their sensitive lips, with cili- 
ary fringes, hardly fit them for taking aliment of any sub- 
stance harder than pulp ; hence it is that in England they 
bait for them with the pith of cabbage boiled in fat, and 
we entice them with avocado pear, and the soft portions of 
wild banana. 

The mud fishes, whether described under the name of 
Gobius, Eliotris, or Philypnus, are all fishes of the most 
esteemed character for the table. **0e sont, en general," 
says Valenciennes in describing the Eliotris, " un groupe 
des Gobioides a ventrales separes," the true gobies, as in 
our sand-fishes, having the ventral fins united like a cup, 
the difference between sand and mudfi-shes, — " ce sont, 
en general, des poissons paresseux, qui se tiennent tran- 
quillement dans les vases ou dans des trous do rockers. La 
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pltlpart foumissent un alimmt agreabh et de facile diges-^ 
tion." Speaking of the gyrinus and guavina speciallj, two 
of the gobies, he says of the first, ** Tespdce est tr^s^estime d 
St. Domingue, svrtoiU pour les malades ;" and- of the se- 
cond, ''^repandue dans toutes les rivi&res de Tile de Cube, 
elle atteint dix-huit k yingt-deux pouces de longueur, et on 
Vsstime heauooup comme alimenW^ — (Ouvier et Yalen. Hist, 
des Poissons, vol. xii., liv. xiv., oh, xiv.) The fleak of alF 
is truly savoury and nourishing,, and very digestible. 

If notices of any peculiarity in the qualities of the fish, 
generally brought iato the markets, were communieatiB<r, 
they would form a body of important information to tiie 
public and the naturalist. 

I must not omit to remark, it has sometimes happened 
that fishes have contracted a prejudicial quality, by being 
covered over in the baskets, in which they are carried for 
sale, with the leaves of poisonous shrubs. Instances of 
many such occurrences eould be readily quoted. On these 
occcLsions fishes get qualities assigned them which do not 
belong to them. 

In the year 1863 our Jamaica newspapers for some weeksv 
discussed cases offish-poison that had occurred on the North, 
side of the Island, in which thirteen persons died. The 
facts were simply these. From the coast fishes fried and 
prepared as •convenient articles for the plantation labourers 
to carry into the field for their morning repast, had found 
a ready market among the work-people of an estate scHue 
seven miles from the shore where the fishes had been taken. 
They were all Labroid fishes, — the usimlly splendid fiskes 
called Parrot fish. From specimens I procuned, they were 
the Scarus'Chysopterufl of Cuvier and Valenciennes : — light 
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green in the body, and golden yellow in the fins and tail. 
They had never been known to be hazardous eating, they 
were taken in profusion, and were probably part of a shoal 
adventitiously seeking our coasts. In considering this oc- 
currwice it seemed to me that parrot fishes, — the scaruses, 
owe their extraordinary intensity of hues to Bromine, and 
that this corrosive matter, having assumed some unusual 
•compound form, was immediately pernicious and destruc- 
tive. The scaruses from their brilliant colours, — seldom' 
43oftening into tints, are ordinarily deemed to be suspicious 
fishes, but the chrysopterus being of a subdued hue was 
not on this occasion a tiiubject for caution. We must con- 
sider too that a great number together of scaruses had been 
fried, and that circumstantially an irritant character may 
have been acquired on this occasion. 



TaesSay, Bik Ikcemhr^ 1868. 

E. J. Lechmere GxTPtY, F.L.S., F.G.S., &c., President, in 

the Chair, 

The following communications were read :•*— 
. 1. Fttbther Additions to ihe Catalogue of the Land and 
Freshwater MolluSka of Trinidad. By E. J. Lechmere 
<3hippy, F.L.S., F.G-.S., &c. 

In toy last communication to the Association on the sub- 
ject of the landshells of Trinidad, I stated that I had dis- 
covered some inopeireulftte species whi<eh would form the 
fiftbiect of a future paj)^. I am now able %o redeem my 
prosaise ; the Srpeeies then referred to, toge^er with others 
obtained during a visit to the heigh1» oi Airipo, haviiig 
since been deiseribed in the '< Annals and M^azime of 
Natural History.*' In the present p^per are^ also included 



Digitized by CjOOQ IC 



2S8 PROCEEDIXGS OF TItE SCTENTIFIC ASSOCIATION". 

the descriptionB of one new species of Olandina, two of 
JSieUx, and one of a new genus discovered by me at Mayaro. 
The total number of species of land and freshwater shells 
known to exist in GQrinidad is now raised to £ffcy-two« 
^ubkingdom MOLLUSKA. 
Qass GASTEEOPODA. 

•Subclass iNOl'BROtJLATA — PuLMONATA* 

Order Geophila. 
Sfiraxzs Adams 1850. 
Terrestrial Inopercidata with thin cylindrical or ovate* 
oblong shells having a narrow aperture with a sinuate outer 
margin and a twisted columella. 

Spiraxia nmplex Guppy. 
Ann. & Mag. Nat. Hist., 4 ser., vol. i., p. 438. 

A turreted species, longitudinally sinuate -plicate, white 
under a light straw-colored epidermis, and having 8 or 9 
whorls. Length 12-15 mill., diameter 4-6 mill. 

A shell which, though rather larger than Steno^yra octona, 
recalls that species in some respects, but examination rea- 
dily shows that it is different. Like most of the shells 
enumerated in the present paper, Spiraxis simplex appears 
to be rare, and has only occurred to me at Maracas and in 
one or two other localities among the northern hills. 

Glandina Schumacher 1817. 
Terrestrial Inoperculata with oblong-fusiform somewhat 
horny shells having 5-8 whorls, the last narrowed towards 
the base, and a rather narrowed oval^oblong aperture with 
a simple or slightly sinuate peristome and an arcuate co- 
lumella more or lesis truncate. 
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Olandinm minutissima n. sp. 

A very minute glaasy-hyaline smooth shining fusiformly- 
cylindrical shell with 5 whorls of which the last forms more 
than i of the shell. Spire short, with an obtuse apex ; 
aperture elongate-oval, narrow above, wide below ; peri- 
stome simple, columella scarcely truncate, passing into a 
defined white callus joining the margins of the peristome 
upon the body- whorl. Height 2 mill., diameter f mill. 

Most of the shells of the genus Glandina are adorned 
with broad sinuate fetripes of red or plum-color, especially 
those belonging to the group Varicella, of which the species 
now described is probably a member ; but the shell now be- 
fore us is devoid of markings or color. I found it amongst 
dead leaves at Maracas. 
Stenooyra Shuttleworth (See ** Proceedings," anted^ p. 20). 

Stenogyra plicaUlla Guppy. 
S. octonoides, Guppy (as of Adaim) Proc. S. A.y Deo. 1866, 

p, 21. 
S. plicatella, „ Ann, SfMag, JV. JT., 4 ser,^ vol. t., p. 438. 
A thin slender elongate-cylindrical sinuate-striate shell 
with 8-9 whorls. This is the species described in the 
'^ Proceedings," p. 21, as ^Sf. octonoides Adams, iiom which 
I find it to differ greatly. 

(Melamella PfeifferJ 
Stenogyra coronata Guppy. 
Ann. Sf Mag. N. Hist., 4 ser., vol. «., p. 439. 
A homy cylindrical-fusiform shell ornamented with low 
distant riblets and having 8-9 whorls of which the last is 
narrowed. Length 7 mill., breadth 2 mill. A single ex- 
ample occurred to me at Maracas. 
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ZoNiTES Montfort 1810. 

Terrestrial Inoperculata with very thin transparent de- 
pressed umbilicate helix-shaped shells. 

To this genus probably belong the shells included in the 
subgenus Conulus, but the latter have a very narrow per- 
foration in place of the wider umbilicus of the typical spe- 
des. The genus is distinguished from HyMna by the 
presence in Zonites of a retractile caudal appendage. 

Zonites Guildingi Bland. 

Stenopus Guildingi, Bland, Ann. Lye, Nat Sist, New- York, 

vol. via., fi%QbJ p. 157. 
Zonites Guildingii Guppy^ Ann. Sf Mag. NaU Jlisti, 4 ser., 
vol. f., p. 439. 
A very thin ambep-colored umbilicate depressed-orbicu* 
late shell with a lunate aperture. Height 4^ mill., greatest 
breadth 9 mill. I have only found this spedes on the 
Cerros of Aripo, but Mr. Bland describes it from Venezuela. 
Zonites implicans Guppy. 
Ann. ^ Mag. Nat. Rist., 4 ser., vol. t., p. 440. 
A minute widely umbilicate discoidal shell with 4 de- 
pressed whorls. Height i mill., breadth 2 mill. 
Zonites umhratilis Guppy. 
Ann. Sf Mag. Nat. Hist, 4 ser., vol. i., p. 440. 
A species scarcely larger than the last, but distinguished 
by its regular striation and deeper umbilicus. It has b^-^ 
whorls. Height J mill., breadth Ij^ mill. This and the 
preceding species are found amongst the yegetable mattw 
at the roots of trees at Maracas and other valleys in the 
northern hills. 
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Hbux Linn6 1758. 

Terrestrial Inoperculata with discoidal, globose, convez- 
trochiform or conoidal shells; rarely pellucid, generally 
white, brown or reddish, or variously zoned or painted 
with colors. 

The genus Melix although much restricted by recent 
writers, is still one of the lai^est in Zoology, containing a 
oollection of species varied in shape, ornamentation and 
color, but readily recognised as belonging to one general 
type. The number of species enumerated in the 2nd edi- 
tion of Albers*^ **Die Heliceen" is 1172. Some of these 
may probably be found to be only varieties; but on the 
other hand many species are not recorded in that work. 

Until the discovery of the shells now enumerated no re- 
presentative of this genus was known to exist in Trinidad. 

Melix caeca n. sp. 

A homy brownish conic trochiform obsoletely perforate 
obliquely oostulate Melix having 4 whorls a convex rather 
elevated «pire with a smooth apex and a deep suture. The 
aperture is nearly circular and a little oblique, the peris- 
tome is simple and straight^ its margins united by a scarce- 
ly perceptible difEuse callus on the rather ventricose body- 
whorl. The columella is somewhat efifuse. Height 1^ mill., 
breadth 2 mill., diameter of aperture 1 mill. Found on 
the trunks of trees and on mosdy stones in Laventille and 
Maraoas. 

This species and the one next described bear a certain 
resemblance to Selix harpa Say fZoogenetes MoneJ especi- 
ally in the character of their ornamentation. They are 
somewhat more depressed, especially J£. terensu. 
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Helix ierensu n. sp. 

A homy brown trochiform very obliquely costulate deeply 
umbilicate Helix with a convex spire the apex of which is 
smooth ; the suture is deeply sunk ; whorls 5, a little cari- 
nate ; peristome simple, columella a little reflected. Height 
2 mill., breadth 3 mill. 

This species, which I found at Maracas, is nearly allied 
to the preceding, differing from it in being more depressed 
and in its open umbilicus. Its aperture is also rather lu« 
nate than circular. It may be compared with the H. och^ 
thephila of D'Orbigny (Voy. Amer. Merid., pi. 28, f. 9-12). 
The derivation of the specific name is from lere, the Indian . 
name of Trinidad* 

Helix hactrioola Guppy. 

' Ann. 8f Mag, N. H,^ 4 ««r., vol, i,, p, 440. 

A small pyramidal deeply umbilicate fuscous homy Helix 
with 7 narrow slowly increasing closely costellate whorls 
carinate on the periphery, a conic spire, a smooth apex, and 
an angularly suboval aperture with a simple peristome. 
Height 2i mill., breadth 4. Found on palms on the Ger- 
ros of Aripo. 

BuLiMTJLTJS Leach 1814. 
(See "Proceedings," anted, p. 17). 
BulimuliM tenuimmm Fer. 
A species resembling ^. /ra^(?«/tt« (see " Prooeedingff,^' 
p. 18) but of stouter figure. It is found with that species. 
Pupa Drapamaud 1805. 
Terrestrial Inoperculata with stout cylindrical shells, hav- 
ing an obtuse apex and slowly increasing whorls, and a semi- 
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oval or subciroular aperture with a reflezed peristome and 
generally furnished with teeth or plaits. 

Pupa uvulifera Guppy. 
Ann. 8f Mag, N, R.y 4 «^., vol, ♦., p, 441. 
A small ovate, cylindrical slightly striate shell with 5-6 
whorls and an aperture furnished with plaits and a re- 
flexed peristome. Length 3 mill., breadth 1. Found on 
the QxQf Islands and other places where the compact lime- 
stone occurs. 

Pupa auriformis Guppy. 

Ann, Sf Mag. N. -ET., 4 aer,, vol. ♦., p. 441. 

A minute ovate shell with 4^-5 whorls, a short obtuse 
apex and a semioval earshaped aperture furnished with a 
tooth-like parietal plait. Length 2 mill., breadth l^. It 
may be distinguished from the preceding by its proportions, 
which are relatively shorter and stouter. It is rare, and 
found in similar situations to P. uvuUJera. 

ToENATELLiWA Bock (seo '* Proceedings," anted, p. 19). 

Tornatellina eostellosa n. sp. 

An elongate-ovate subdiaphanous whitish -homy scarcely 
shining shell adorned with numerous close slightly sinuate 
longitudinal costellae : whorls 5-6, the last a little convex 
and forming two-thirds or more of the height of the shell ; 
spire elevated, apex blunt, smooth ; aperture suboval, di- 
lated anteriorly, outer margin thin, simple; columellar mar- 
gin bearing a callus ; columella obliquely truncate, reflexed, 
forming in adult examples a slight fissure. Length 7 mill., 
breadth 3^. 

This shell is smaller than T. lamelhtay and is distinguished 
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£rom it by the absence of a parietal plait and by its fine 
ribbing. I found it near Turure on the road to Mayaro* 
AuTONOE n. gen. 

Terrestrial Inoperculata with ovate obconoidal thin homy 
shells haying a compressed body-whorl slightly angulate 
above ; a short conoidal spire and a long narrow aperture 
a little dilate anteriorly, the outer margin simple and the 
columella tortuous, bearing a strong plait. 

This genus is probably closely allied to Melamptis and 
Zaimodonta, differing chiefly from the former in its thin and 
homy shell and from the latter in its short spire and longer 
aperture. 

Autonoe riparia n. sp. 

A nearly smooth ovate obconoidal thin homy shell of 
about 5 whorls, the last somewhat compressed, whitish 
under a straw-colored epidermis ; suture shallow, rather 
irregular ; aperture elongate, widened below, inner margin 
covered with a callus and furnished with a strong plait f 
columella strongly twisted. Length 10 mill., breadth 6. 

In shape this shell resembles Melampus pmillus ; its thin 
texture however scarcely allows of our referring it to M^ 
lampus. If one compares the present species with 3f. pusiU 
lu9f it will be remarked that in addition to the very great 
difference of texture, A, riparia has a shorter spire, a per- 
fectly simple outer margin, and is destitute of the posterior 
parietal plait as well as of Ihe internal ridge of the outer 
lip. Unfortunately I secured only one example of the spe- 
cies. I found it on Mayaro Point amongst the bushes some 
ten or twelve feet above the highest limit reached by the 
waves of the sea, a habitat, it will be noticed, very similar 
to that of the Auriculidae, 
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Subclass Prosobranohiata. 
Order Scutibranchiata. 
Helicina Lamarck (see ** Proceedings," anUa, p. 30). 
Selicina ignicoma Guppy. 
Ann. 8f Mag. N. S.y 4 «^., vol, t., p, 441. 
An orbiculate-conoidal radiately sinuate-costellate reddish 
species. Height 3 mill., greatest breadth 4 J. I have only 
fouad this species on the heights of Aripo. It is nearly al- 
lied to two Antillian species, viz., JS', rugosa and JS, pUcatula. 



2. Catalogue o/ Plants m the Botanic Garden. 

By Henry Prestoe, Government Botanist. 

(The publication of this paper is deferred.) 



BuLES and Eeoulations and List of Members of the 
Scientific Association of Trinidad— 1868-9. 

The object of this Association is the cultivation of Scientific 

Knowledge 4n the West Indies. 

Bules. 

1. Thii^ Association shall be called the '' Scientific Asso- 
ciation of Trinidad." 

2. The objects of the Association shall be carried out by 
the reading of Papers and the discussion of Scientific sub- 
jects, by maintaining a correspondence with scientific men 
in other countries, by assisting in thie development and 
amplication of Science in the West Indies^ and generally by 
the collection and publication of useful information. 

3. The Association shall consist of Members, Corres- 
p6nding Members, aiid Honorary Members. 
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4. The Association shall in October of each year elect 
from among the Members a President, a Vice-President, 
a Secretary and Treasurer and one other Member, who shall 
constitute the Council of the Association. Such Council 
shall have, subject to the Bules, the general management 
of the affairs of the Association. 

5. The person who shall have filled the office of President 
in any year shall not be eligible for election as President 
for the next following year. 

6. When any candidate shall be proposed for admission 
to the Association as a Member, he shall be ballotted for 
at the next Meeting thereafter, one bla.ck ball in fire 
excluding. 

7. The Association may elect as Corresponding Members 
such persons in the West Indies and elsewhere as from 
their services to Science are likely to contribute towards the 
advancement of the objects of the Association. 

8. The Association may elect as Honorary Members such 
persons not permanently resident in Trinidad as may be 
desirable. 

9. The Association shall meet on the second Tuesday in 
each month, or on such other day as may be fixed by the 
Council. 

10. No motion relative to the Hules of the Association 
shall be brought forward except at a Special General 
Meeting of the Association ; and no such motion shall be 
carried, except by a majority of at least two-thirds of the 
Members present at such Special General Meeting. 

11. One-third at least of the Members of the Association 
actually in the Island shall be required to constitute a. Special 
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General Meeting : and in order to constitute such Special 
General Meeting, it shall be requisite to give notice thereof 
at an ordinary Meeting. 

12. Provided however that the ordinary Meeting in 
October of each year shall have all the powers of a Special 
General Meeting without respect to the number of Mem- 
bers present. 

13. The Subscription of each Member shall be One Found 
and Tenpence per annum, payable half-yearly on the first 
day of January and the first day of July. Every new Mem- 
l)er on election shall pay the subscription for the current 
half-year. 

14. No Member whose subscription shall be in arrear for 
three calendar months, unless at the time absent from the 
Island, shall be entitled to any of the privileges of mem- 
bership. 

15. The Secretary shall at the monthly Meetings in April 
and October of each year lay before the Association lists of 
those Members whose subscriptions are in arrear. 

1-6. No non-Member may be present at the Meetings of 
the Association ; but Members may introduce Strangers to 
such Meetings. Provided that no person shall be con- 
sidered a Stranger after he shall have been resident in the 
Island longer than three calendar months. 

17. Every Member shall be entitled to one copy of each 
Paper printed since his election. 

18. No Member flhall be entitled to receive free any 
paper published during any period for vhich he shall not 
have paid subscription. 
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19. The Author of every Paper printed for the ABSocia- 
tion shall be entitled to haye six copies of such Paper. 

20. Members desiring to obtain copies of the Proceed- 
ings of the Association, other than those to which they are 
entitled as specified in the preceding Bules, may have the^ 
same, as far as copies are available, on payment of the 
following rates : — 

When the Part of the half-yearly Journal shall not 

exceed 32 pageg (for each part) Is. Od.. 

When the same shall exceed 32 pages (for each part) Is. 6d.. 

21. Copies of the Journal of Proceedings of the Associa- 
tion may be sold to the public at the following rates : — 

When the Part of the half-yearly Journal shall not 

exceed 32 pages (for each part) Is. 6d.. 

When the same shall exceed 32 pages (for each part) 28. 6d. 

A Commission at the rate of twenty-five per cent, shall 
be allowed to the Agent, if any, appointed for the sale of 
such Journal^ and the monies derived from the sale of 
Papers shall be applied to the purposes of the Association. 

22. Corresponding Members not being required to pay 
any subscription may receive the parts of the ** Proceed- 
ings" at the prices charged to Members. 

23. These Bules shall not be applicable to Honorary or 
Corresponding Members unless where expressly so stated. 

Council (elected 13th October, 1868.) 

Bobert John Lechmere Quppy, P.L.S., P.G.S., &c., Presidents 
Henry William Caird, M.A., Vice-President. 
Henry Francis JeimeGuppy, P.A.S.L., Secretary 8f Treasurer. 
Horace Deighton, M.A., F.E.A.S., Additional Member of 
Council. 
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List of Members. 

1863 Alexander "Williams Anderson. 

1867 Philip Noel Bernard. 

1863 Henry William Caird, M.A. 

1863 Horace Deighton, M.A., F.E.A.S, 

1867 Louis de Verteuil. 

1864 The Hon. Louis Antoine Aime de Verteuil, M.IX 

1863 Henry Francis Jeune Guppy, F.A.S.L. 

1864 Eobert Guppy, M.A. 

1863 Eobert John Lechmere Guppy, F.L.S., F.G.S., &c. 
1866 Octayius Harley. 

1 868 Charles Joseph Algernon Hicks. 

1868 The Hon. John Imray, M.D. (Dominica.) 

1864 William Casper Kelaart, M.E.O.S.L.,. Corr. Member- 

Z. S., &c. 
1868 Eobert Knaggs, M.E.C.S.L. 
1868 Andre Blasini Knox, M.A. 
1866 John Fersse Lambert, B.A. 

1866 Louis Alexander Le Eoy. 

1863 The Hon. Henry Stuart Mitchell, M.D., Ph. Dv 

1867 Lewis Henry Moorsom, M.I.C.E. 

1866 John Percy, M.E.C.S.L 

1864 Henry Prestoe. 

1867 William Henry Stone, M.A., M.B., F.E.C.P., &c.. 

1867 John Herbert Trollope- 

1868 James Wickham, M.E.C.S.L. 

Sonorary Member, 

His Excellency The Honorable Arthur Hamilton Gordon^ 
C.M.G. 
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Corresponding Members. 

The Hon. Eichard Hill, Spanish-town, Jamaica. 

Oeorge Parkes Wall, F.G.S., Victoria-Park, Sheffield, 

England. 
Hugh Croskerry, M.D., Chapeltown, Jamaica. 
The Hon. Francis Goding, M.D., The Hermitage, BarbadoGk 
Nathaniel Wilson, Botanic Gardens, Bath, Jamaica. 
Albert C. L.G. Gunther, M.A., M.D., Ph. D., F.E.S., &c., 

British Museum, London, W.C. 
Eobert Swift, St. Thomas. 
Henry J. Krebs, St. Thomas. 

Jules Fran9ois Court, M.D., 4, Eue du Centre, Beaujon, Paris. 
The Hon. George Webbe, F.E.A.S., Nevis. 
Thomas Bland, F.G.S., 34J, Pine-street, New-York. 

Ifemhers are requested to communicate changes of residence^ 
•^c.j to the Secretary, 
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OF 
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Part VI.] [June 1869. 



RANUNCULACEiE. 

NAEAYELIA Zeylanica, I)C. Ceylon. 
CLEMATIS Caripensis, Kunth, Western Tropics.. 

DILLENIACEiE. 

PILLENIA speciosa, Thunh, India. 

,, scaberella, Boxh, Assam. 

TETRACEEA ovalifolia, DC. Trinidad, Venezuela. 
PA VILLA rugosa, Pair. W. Indies (Trinidad^ 

Venezuela, Guiana. 
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CUEATELLA Americana, Z. Western Tropics. 

MAGNOLIACE^. 

MAGNOLIA grandiflora, Z. North America. 

„ ferruginea, Andre. North America. 

„ sphenocarpa, Roxb. Bengal. 

TALAUMA pumila, Andr, Amboyna. 

MIOHELIA Champaca, Z. Tropical Asia. 

SCHIZANDRE.E. 

KADSURA Eoxburghiana, Arnott. Silhet,Trop.HimalayaSr. 
8PHJER0STEMA grandiflora, Blume, Temp. Himalayas. 

AXONACEiE. 

ANONA muricata, Z. W. Indies, Tropical South 

America. 

„ reticulata, Z. W. Indies (Trinidad). 

„ squamosa, Z. W. Indies (Trinidad). 

„ palustris, Z. "W. Indies (Trinidad^, 

Tropical S. America. 

J, Cherimolia, Mill, Mexico to New Grenada. 

„ laurifolia, Don. Jamaica, Tropical America. 

EOLLINIA Sieberi, A.1>G. Mexico,. Trinidad, St. Vin-. 

cent. 

„ multiflora, 8plit%, Trinidad, Trop. S.America., 

CANANGA odorata. Hook. Java. 

ANAXOGORA acuminata, /S^.ZTt/.Trinidad, Guiana. 
UNONA discolor, VakL India. 

„ leevigata, Wall, China. 

,, ,, macropetala, Java. 

ARTABOTRYS odoratissimus, R. Br. Ceylon, Java. 
GUATTERIA suberosa, Dumal S. India, Ceylon, 
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XYLOPIA frutescens, AuM. W, Indies (Trinidad). 
MONODOEA grandiflora, JBenth. Guinea. 
MILLTJISIA montana, Gard. S. India, Ceylon. 
OONIOTHALAMUS Gardnerii. India. 

MENISPERMACE-^. 

COCCULUS Bomingensis, DC. W. Indies (Trinidad)^ 

Tropical S. America. 
„ paimatus, JDecsne. 

tolilACOBA acuminata, Mters, Trop. India, Ceylon, Java. 
ANAMIETA Cocculus, JT.^A. India, Ceylon, Malayan 

Isles. 
CISSAMPELOS Periera, L. All Tropical Countries. 

BERBERIDE^. 
BEEBEEI8 emarginata. North Asia. 

NELUMBIACE^. 

NELXJMBUJM speciosum. Wild, Asia., Tropical Australia. 
,9 luteum. Wild. Trop. S.America, Jamaica. 

NYMPHACE^. 

VICTOEIA regia, Lindl. Amazon. 

EUEYALE ferox, Salish. Bengal, China. 

NYMPHS A ampla, DC. W. Indies, Mexico to 

Brazil. 

„ elegans, Mexico. 

„ gigantea, SboL Australia. 

>, rubra, India. 

>, dentata, Sierra Leone. 

PAPAVERACE^. 
AEQEMONE Mexicana, Z. Tropical Asia & America. 
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CRUCIFERE^. 



CHEIRANTnUS Cheiri, Z. 
AUBREITIA gracilis, Spruce. 
IBEKIS umbellata, Z, 
BKASSIOA oleracea, Z. 
iSIjS[APlS alba, Z. 

,, Lrassicata, Z. 
EAPHANUS sativus, Z. 
LEPIBIUM Virginicum, Z. 



Europe. 
South Europe. 
South Europe. 
South Europe. 
South Europe, 
Tropics. 
South Europe. 
North America, and W- 
Indies. 

CAI^PARIDE-^. 



CLEOME pentaphylla, DC. 

,, speciosa, Kunih. 

,, pun gens, Wild. 
CEATiEYA gynandra, Z. 

,, lloxburghii, Br, 

CAPPARIS Jamaicensis, Jacq. 



Tropics. 

Western Tropics. 
Western Tropics. 
W. Indies ^Trinidad). 



W. Indies (Trinidad). 
,, „ vars. a & b, Grise. 

,, cynophallophora, Z. W. Indies (Trinidad). 

„ verrucosa, Jacq, W. Indies (Trinidad). 

,, frondosa, Jacq. W, Indies (Trinidad), 

,, horrida, Z. India, Ceylon. 

STEEIPHOMA elliptica, /S^?rwc?^. Trinidad, Cumana. 

RESEDACEJ3. 

HESEDA cdoratfli, L. Shores of the Mediterra- 

nean. 

P0LYGALACEJ5. 

POLYGALA Timoutou, Auhl W. Indies (Trinidad). 
.„ longicaulis, Kimth. W. Indies (Trinidad). 
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POLYGALA variabilis, Kunih. W. Indies (Trinidad). 

,, Americana, Milh W. Indies (Trinidad). 

CATACOMA lucida, Benih, Trinidad,Trop. S.America. 

SECUKIDACCA volubile, Z. Jamaica, Trinidad. 

PITTOSPORACE^. 

riTTOSPOEUM undulatum, N. S. Wales. 
„ Tobira, . Japan. 

„ crassifolium^ New Zealand. 

YIOLAEIEiE. 

YIOLA odorata, Z. Europe, 

,, tricolor, L, ' Europe. 

BIXACE^. 

BIXA orellana, Z. Western Tropics. 

FLACOUETIA Eamontchii,iy^n^. India. 

,, prunifolia, IT.B, India: 

, , cataphracta, liox. India. 

-„ sepiaria, Ilox. India. 

SAMYDE^. 

CASEAEIA sylvatica, Swarfz. ,W. Indies (Trinidad). 

,, serrulata, Smariz, W. Indies (Trinidad). 

„ parviflora, Wild, W. Indies (Trinidad). 

GUIDONIA spinescens, Grise. Cuba, Trinidad, Guiana. 

CARYOPHYLLACE.E. 

DIANTHUS Ohinensis, Z. China. 

„ Hedwegii, Levant. 

„ ,, laciniatus, 

„ caryophvllus, Europe. 
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DEYMAEIA cordata, mid. Tropics. 

PORTULACACE^. 

PORTULACA oleracea, Z. 



^> pilosa, Z. 

„ Gilliesii, 

POETULACAEIA afra, Jacq. 



Tropics, and Temperate 

Zones. 
Mexico to Brazil. 
Mendoza. 
Cape Good HopOi 

MALVACE^. 



ALTHEA sinensis, Cav. China* 

I, „ flore plena, » 

MALVASTRTJMspicatum,6^m^.W. Indies (Trinidad). 
„ tricuspidatum,(7rw^.W. Indies (Trinidad). 

SIDA carpiniifolia, Z. W. Indies (Trinidad)^ 

>, rhombifolia, Z. \ 

„ „ vars. a & b, > Most Tropical Countries. 

Grm. J 
„ iirens, Z. W. Indies, West A£rica| 

Madagascar. 
„ cordifolia, Z» Tropics. 

ABUTILON periplocifolium, G. Don, Western Tropics* 
„ Indicum, G. Don, Western Tropics. 

J, striatum, Dick, 



„ molle, G. Don, 

„ atropurpureum, 

BASTARDIA viscosa, R'D, 
MALAOHEA capitata, Z. 

„ palmata, Michxk 



Brazil. 

Peru. 

E. Indies^ 

West Africa. 

Western Tropics, Tropical 

Africa. 
Cuba^ Trinidad. 
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MALACjfeA radiata, Z. Western Tropics. 

TJEEIS'A lobata, Z. Tropics. 

,, sinuata, Z. Tropics. 

P^J^DiNf it'bracteosa, BentJi. Trinidad, Guiana. 

„ typheeleoides, ^w«^A. Trinidad, Trop.S.Americav 

,, racemosa, Swartz. Western Tropics. 

MALVAVISCUS arboreus, Cav. Jamaica, Bahamas. 

„ mollis, 2)0. Mexico. 

ABELMOSCHUS moschatus, Michx, Central America. 

,, esculentus, IF. A. W. Indies, Guiana. 



TTTBISCUS trilobus, Oav. 


Jamaica, Trinidad. 


». 


Canabiniifc, Z. 


India. 


» 


Sabdariffa, Z. 


W. Indies (Trinidad). 


» 


fragilis, Z. 


India, Bourbon. 


>% 


Lampas, Cav. 


India, Ceylon, Java. 


>% 


liindleyana, Wall 


Tavoy. . 


>» 


fastigiatus, 


India. 


» 


tulipiflorus, ITooL 


Dominica, Trinidad^. 


%% 


Eosa-sinensis, Z. 


China, India. 


yj 


,^ Yar. flava-plena 


,. 


>> 


„ „ rubra plena. 


j> 


„ „ variegata. 




%} 


„ „ Indicus. 


j> 


>9 


populifolius, Don. 


India. 


>5 


liliiflorus, 


China. 


» 


callosus, Blume, 


Java, 


>> 


tricuspis, Cav. 


India, Society Isles. 


ii 


grandiflorus, Michx. 


India. 


it 


phoeniceus, Jacq. 


W. Indies, "Venezuela. 



QOSSYPIIFM barbadense, Z. W.Indies,Trop.S.America. 
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GOSSYPIUM: herbaceum, X. W. Indies, Tropical S; 

America. 
PARITIU]^ tiliaecum, Adr.Juss. Tropical Soashores. 

,, elatura, Don. Tropical South America. 

THESPESIA populnea, Corr. Society Islands. 

BYTTNP]RIACE^. 

GUAZTJ^IA tomentosa, Kiinth, Western Tropics. 

,, nlmifolia, Lam, W. Indies (Trinidad). 

THEOBEOMA Cacao, Z. Venezuela. 

HERRAjS^IA albiilora, Yocezuela. 

ABHOMA fastuosa, it. Br. Timor, Australia. 

,, augusta, L.f. India, Moluccas. 

BYTTJS'EEIA'scabra, Z. W. Indies- (Trinidad). 

KLEIXHOYIA hospita, Z. India. 

DOMBEYA mollis, Hook. South Africa. 

,, Mastersii, Hoolc. West Africa. 

KYDIA calycina, Rox. India. 

IIUIZIA variabilis, Bourbon. 

ERIOL^EXAHookeriana, W. cM. South India. 
YISENIA velutina, Voigt. Java, Mauritius^ 

PTEPtOSPERilUM acerifolium, 

Wild. India. 

jj semisagittatum, 

Ham. Assam. 

STERCULIACEiE. 

ADAj^SONIA digitata, Z. West Africa. 
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PACHIRA aqusLticBLy Auhl. "VV.IndieSjTrop. S.America.. 

„ Javanica, Java. 

EEIOI)Em)EON anfractuosum,2>. C: Western Tropics; 
DXJRIO zebetliinus, Rumph, India^ 

OCHROMA lagopus, Stoart%. W. Indies (Trinidad).. 
HELICTERES Jamaicensis, Jacq, W. Indies. 

„ baruensis, Jacq, W. Indies (Trinidad). 

„ ^ virgata, TTall. China. 

HERITIERA littoralis, Ait. India, Ceylon, Java. 

„ minor. Lam, Bengal. 

MATISIA cordata, H. B. New Grenada. 

STEECULIA Carthaginensis, Gov.'Kqw Grenada. 

,^ caribooa, R, Br. W. Indies (Trinidad):. 

,, fsetida, Z. India, Ceylon. 

„ sp. East Indies. 

COLA acuminata, R, Br: Tropical Africa.. 

TILIACEiE. 

TRIUMFETTA Lappula, Z. W. Indies (Trinidad);. 

,, macropbylla, Vahl. Trinidad, Guiana.. 

,, semitriloba, Z. Tropics. 

SPARMANNIA Africana, Z. Africa.. 
CORCHORUS olitorius, Z. India. 

MUNTIIS^GIA Calabura, Z. Western Tropics. 

APEIBA Tibourbou, Auhl. Western Tropics. 

„ ulmifolia, H. B, Orinoco. 

„ Petoumou, Aubl. Trinidad, Venezuela.. 

SLOAXEA Madagascariensis, Madagascar: 

,, Senemariensis, Auhl, 
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GREVVlA major, Juss. India. 

,, Bepiaria, Rox. Bengal. 

BEEEYA amonilla, Rox, S. India, Ceylon. 

TERNSTROEMIACEiE. 

CAMELLIA Japonica, Z. China, Japan.. 

THEA viridis, Z. China. 

„ „ var. erecta, North India. 

GUTTIFER^. 

QXIINA Creugeriana, Grise. Trinidad. 

„ Guianensis, Auhl, Trinidad, Guiana. 

TOYOMITA Amazonica, Wal^. Trinidad to Brazil. 

CLUSIA rosea, Z. W. Indies (Trinidad) 

„ flava, Z. Jamaica, Trinidad. 

„ sp. 
MOEOKOBEA coccinea, AuU. 



St. Lucia. 

W. Indies (Trinidad)^ 

Tropical S. America. 
W. Indies, Venezuela. 
Western Tropics. 



MAMMEA Americana, Z. 

,, humilis, F. 

CALOPHYLLUM Calaba, Jacq. W. Indies (Trinidad). 

,, inophyllum, Z. Ceylon, India. 

GAECINIA Mangostana, Z. Malayan Peninsula and 

Islands. 

„ Gambogia, Besrous. South India, Ceylon. 

„ Livistonii, India? 

,, cornea, Z. Malayan Peninsula and 

Islands. 
XAN'THOCHYMUS ovalifolius, Rox, Ceylon. 

„ pictorius, Rox. South India, Ceylon. 
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MESUA ferrea, Z. South India, Ceylon. 

MARCGRAVIACE^. 

NOJRANTEA Guianensis, Wild. Trinidad, Guiana. 
EUYSCHIA Souroubea, JTild. Trinidad, Guiana. 
MAKCGRAVIA umbeUata, Z. W. Indies (Trinidad), 

Venezuela. 

HYPERICINEiE. 

MAEILA racemosa, Swartz. W. Indies (Trinidad). 
VISMIA ferruginea, Kunth. W. Indies (Trinidad)- 
„ Cayennensis, Pera. W. Indies (Trinidad). 

HYPERICUM Japonicum,2%ttw3. Japan. 
ANCISTEOLOEUS carneus, WalLQlauB.. 

RHIZOBOLEiE. 

CARTOCAE nuciferm, i. Guiana. 

„ butyrosum, Wild. Guiana. 

„ glabrum, Pera. Guiana. 

SAPINDACEiE. 

CAEDIOSPERMTJM Helicacabum, L. Tropical Asia. 

„ microcarpum, Kunth. Tropics. 

SERJANIA paucidentata, DC. Trinidad, Guiana. 
PAULLINIA pinnata, L. Tropics. 

„ 7e8pertilio,iSi«?flr^z. W. Indies (Trinidad), 

Guiana. 
CUPANIA Americana, L. W. Indies (Trinidad), 

Tropical America. 
BLIGHIA sapida, Kcm. Western Africa. 

SAPINDUS Saponaria, i. W. Indies (Trinidad), 

Tropical America. 
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SAPINDUS Indicus, Poir. India. 

,, omarginatus, Vahl. India, Ceylon. 

„ fruticosus, Eox. Moluccas. 

„ sp. Bengal. 

l^EPHELIUM Litchi, JF. et A. China. 

.y, Mora, China, Japan. 

.„ 'erectum, India. 

.„ sp. 

IklELICOCCA bijuga, Z. W. Indies (Trinidad). 

HYPELATE trifoliata, Sw. Trinidad, Guiana. 

DODONEA viscosa, Z. Tropics. 

EELICIUM decipiens, Thwaites, Ceylon. 
TJEYILLEA ferruginea, H.B.K. 

MAI^PIGHIACE^. 

BYESONIMA spicata, Rich. W. Indies (Trinidad), 

,, crassifolia, Kunth, W. Indies (Trinidad). 

BUNCHOSIA polystachya, DC, W. Indies (Trinidad). 

„ sp. Trinidad. 

MALPIGHIA glabra, Z. W. Indies, Tropical South 

America. 

„ coccigera, Z. W. Indies. 

,, urens, Z. W. Indies. 

,, punicifolia, Z. W. Indies, 

STIGMAPHYLLUM diversi- 

folium, TuB8. W. Indies (Trinidad). 
HETEEOPTEEIS macrosta- 

chya, Tuss, .W. Indies (Trinidad). 

ERYTHROXYLE^. 

j:BYTHEOXYLONovatum,Cav.W. Indies (Trinidad). 
„ . Coca, — Brazil, Peru. 
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OLACINE^. 

XIMENIA Americana, Z. W. Indies, Tropical Afri- 

ca and India. 

MELIOIDEiE. 

MELIA sempervirens, L, Tropics. 

,, Azadarachta, Z. Tropics. 

TEICHILIA hirta, Z. W. Indies (Trinidad), 

New Grenada. 
PHOLACILIA Trinitensis, Grue. Trinidad. 

,, diversifolia, Gr%%e. Trinidad, Dominica. 

MOSCHOXYLON Swartzii, /mm. W. Indies (Trinidad). 



OAEAPA Guianensis, AulL 



„ sp. 
CEDEELA odorata, Z. 



SWEITENIA Mahogani, Z. 

AURANTIACEiE. 

TEIPHEASIA trifoliata, DC. China. 
LIMONIA acidissima, Z. 
MUEEYA exotica, Z. 
BEEGEEA Koenigii, Z. 
COOKIA punctata, Ret%, 
FERONIA elephantum, Corv. 
-SiGLE Marmelos, C(yrv, 
CITEUS decumana, Z. 

„ Medica, Z. 

,, limonum, Z. 



Trinidad, Tropical South 
America, Senegambia. 

Trinidad. 

W. Indies (Trinidad), 
Tropical South America. 

Honduras, Jamaica. 



India. 

India, Ceylon. 

South India, Ceylon. 

China. 

India, Ceylon. 

India, Ceylon. 

Moluccas. 

Asia. 

Asia. 



var. Brazilian Lemon. 
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CITEUS limetta, L. 


Asia. 


n 


limetta vara. St. Michaels. 


)> 


„ „ Bengal. 




}f 


„ „ Persian. 




tt 


aurantium, Hiss, 


» Asia. 


>> 


„ vars. Sweet Seville. 


n 


„ „ Prolific. 




t9 


„ „ Navel. 




19 


„ „ Silver. 




>t 


„ ,, Maltese blood-orange. 


it 


nobilis, If. R. 




9f 


„ minor. 




99 


hystrix, DC. 


India. 




AMPELIDE^. 


CI8SUS discolor, Blume. 


Java. 


>> 


quadrang'ulare, Z. 


Cape Good Hope. 


>) 


sicyoides, L. 


W. Indies (Trinidad), 
Tropical America. 


)> 


rhombifolia, F. 


Trinidad. 


}9 


trifoliata, Z. 


W. Indies (Trinidad), 
New Grenada. 


99 


sp. 


Trinidad. 


)» 


sp. 


Singapore. 


VITIS caribsea, DC. 


W. Indies (Trinidad), 






Tropical America. 


M 


vinifera, L. 




» 


„ vars. Muscadine. 


» 


„ „ Black Hambro. 


>> 


„ „ Muscat of Alexandria. 


LEEA coccinea, 


India. 
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LEEA hirta, Banks, 
ff sanguinea, 
„ sambucina, JFild. 
,, Korrida, 



Bengal. 

Bengal. 

India. 

Sandwich Islands, India. 



GERANIACEiE. 

PELAEGONIUM cuspidatum,^^^. Cape Good Hope, 
crithmifolium, Sm, 
graveolens, Ait. 

cucullatum, Ait. Cape Good Hope, 
zonale, Ait. Cape Good Hope. 

,, varieties, 
inquinans, Ait. Cape Good Hope. 
,, varieties. 

OXALIDE^. 



OXALIS Martiana, Luce. 
„ corniculata, L. 

„ Barrelierii, Jacq. 

„ pleuperi folia, 
AYEERHOA Bilimbi, L. 
„ Carambola, L. 



Western Tropics^ 

Tropical and most Tem- 
perate Eegions. 

Panama to Brazil (Tri- 
nidad). 

Sandwich Islands. 

India, China. 

India, China. 



BALSAMINE^. 

IMPATIENS latifolia, ITook. India. 
„ Balsaminia, Mbrt. India. 

TROPEOLE^. 

TEOPEOLUM majus, Z. Peru. 
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TEOPEOLUM sp. Venezuela. 

ZYGOPHYLLACE^. 

ZYGOPHYLLUM sp. Trinidad. 

GUAIACUM officinale, L. Cuba to Venezuela (Tri-^ 

nidad). 

RUTE^. 

LEMONIA spectabilis, ZindL India. 
ESENBECKIA attenuata, Grise. Trinidad". 
,, castanocarpa, Grise. Trinidad. 

METRODOREA atropurpurea,. St. Eil. Brazil. 
EUTA graveolens, X. South Europe. 

ZANTHOXYLACE^. 

ZANTHOXYLOX clava-herculis, L. W. Indies (Trinidad)>. 
,, aromaticum, Wtld.W. Indies (Trinidad).. 

SIMARUBEJ5. 

SIMABA Cedron, Auhl. New Grenada. 

QUASSIA amara, Z./. W. Indies (Trinidad)^ 

Guiana, Venezuela. 
SPATHELIA wmplex, Z. Jamaica. 

OCHNACEiE. 

GOMPHIA nitida, Swariz. W. Indies TTrinidad); 

„ Guianensis, Mich. Guiana, Trinidad. 

OCHNA squarrosa, Z. South India, Ceylon, 

„ atropurpurea, Decsne, Cape Good Hope. 

AMYRIDE^. 

BALSAMODENDEON corticosum, India. 
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ICIOA heptaphylla, Aull. 
BTJESEEA gummifera, Z. 



W. Indies (Trinidad), 

Guiana. 
W. Indies (Trinidad), 
Guiana. 
HEDWIGIAbalsamifera, Swartz. W. Indies (Trinidad), 

Guiana. 
CANAEIUM commune, Z. 
AMYEIS balsamifera, Z. 



Moluccas. 

Jamaica, Trinidad, Ve- 
nezuela. 
Trinidad, Cuba. 
Tropics.- 



„ maritima, Jacq, 
„ Bjlvatica, Jacq, 

ANACARDIACE^. 

COMOCLADIAjilicifolia, Swarti, St. Kitts, Antigua. 
ASTRONIUM obliquum, Grise. Trinidad. 
MANGIFEBA Indica, Z. India. 

yars. Ghreat Malda. 

Small Malda. 

Gordon. 

Martinique. 

Peters. 

Strawberry. 

Sierra Leone. 
ANACAEDITJM occidentale, Z. Western Tropics. 
SEMEGARFUS anacardium, Z. Coromandel. 
SPONDIAS lutea, Z. Western Tropics. 



purpurea, Z. 




dulcis, For8t 


Society Islands. 


emarginata, 


India. 


sp. 


Bengal. 
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LEGUMINOSiE. 

CEOTALAEIA stipularis, Desv. W. Indies (Trinidad), 
„ retusa, Z. W. Indies (Trinidad) 

HYMENOCAEPUS inebrians. 

INDIGOFEEA violacea, 
f, hirsutai X. 



„ tinctora, Z. 

,f Anil, Z. 

,, Saundersiiy 

„ viscosa, Z. 

TEPHEOSIA toxicaria, P^«. 

„ Candida, D, C. 

SABINEA carinata, Gnse, 
COUESETIA arbarea, Grtse. 
SE8BANIA occidentalis, Pcrs. 
AGATI grandiflora, Desv. 

,, coccinea, Desv, 

PISUM sativum, Z. 

AEACHI8 hypogsea, Z. 

PICTETIA squamata, Foir. 

ZOENIA diphylla, Fers, 

^SCHYITOMENE BrajdUana, 

D. C, Western Tropics. 

ASLYICAEPUS vaginalis, D,C. E. Indies. 

LOUEEA vespertilionis, Desv, India. 

}« sp. Australia. 

DESMODIUM gangeticum, DC. Tropical Asia. 



India. 

E. Indies, Naturalized in 

"Western Tropics. 
India. 
India, Naturalized ia 

Western Tropics. 
South Africa. 
W. Indies (Trinidad). 
Mexico to Brazil. 
India. 

W. Indies (Trinidad). 
W. Indies (Trinidad). * 
W. Indies (Trinidad). 
E. Indies. 
E. Indies. 
S. Europe. 
Tropics. 
Brazil. 
Tropics. 
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DESMODIUM latifolium, LC. 

„ gyranB, J)C. 

« gyroides, LC. 

„ barbatum, Benth. 

„ triflorum, DC, 

„ ascendenB, DC, 

,y axillare, DC. 

„ scopiuris, Bevo. 

„ spirale, DC, 

CUTOEIA Ternatea, L, 

« glycmoides, DC, 

„ arborescens, Ait, 

CENTEOSEMA Plumieri, Benth. 

„ virginianum, Benth, 

jf BraziliensiSi 

STENOLOBIUMcseruleum, Benth, 
GALACTIA filiformis, Benth. 
DIOCLEA violacea, Benth. 

,^ Guianensis, Benth. 

CANAVAUA obtusifolia, DC. 

„ altissima, DC. 

MUCUNA pruriens, DC, 

„ altissima, DC. 

„ urens, DC, 

ERYTHEINA corrallodendron, Z. 

„ umbrosa, Z. 

,, veliitina, Wild. 

„ ovalifolia, Moxh, 

„ monosperma, Lam, 



Tropical Asia. 

Eastern Tropics. 

E. Indies. 

Western Tropics. 

"Western Tropics. 

Western Tropics. 

Western Tropics. 

Western Tropics. 

Western Tropics. 

Tropics. 

Western Tropics. 

Trinidad, Guiana. 

Western Tropics* 

Western Tropics. 

Trinidad, Brazil. 

Western Tropics. 

Trinidad. 

Trinidad, Guiana. 

Trinidad, Guiana. 

Tropics. 

Jamaica, Trinidad. 

Tropics. 

Western Tropics. 

Western Tropics. 

Western Tropics. 

W. Indies, Venezuela. 

Trinidad, Jamaica. 

Ceylon. 

Java, Sandwich Islands. 
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ERYTKRINA ca&a, Thumb. North Africa. 

„ herbaceai Z. ? 

BUTEA frondosa, Itoxh. India, Ceylon. 

PHA8E0LTJS semierectus, Z. Tropics. 

„ lunatuSi Z. Tropics. 

„ lasiocarpus, Mart Trinidad, Trop. South 

America. 
yiGNA luteola, Benth. Western Tropics. 

„ vexillata, Bich. Tropics, 

DOLICHOS lablab, Z. Tropics. 

„ lignosus, Z. Tropics. 

PACH YERHIZUS angulatus, Etch. Tropics. 
CAJANUS Indicus, Sprang. India. 

ERIOSEMA violacea, Mey. Trinidad, Guiana. 

EHYNCHOSIA minima, DC. W. Indies (Trinidad). 

„ phasioloides, D C, W. Indies (Trinidad). 

ELEMINGIA strobolifera, i?. Br. India. 

,, semialata, Roxb. India. 

ABRUS precatorius, Z. Tropical Asia, "W. Indies. 

HECASTOPHYLLUM Brownii, 

Pers. Tropics. 

„ monetaria, DC. "Western Tropics. 

PTEROCAEPUS Rohrii, Mey. Western Tropics. 

„ dalbergioides, Roxh. Adam an Islands. 

„ Marsupium, Roxl. South India. 

„ Draco, Z. Trinidad, Trop. South 

America. 
CENTROLOBICTM Parceanum, Eill Guiana, Trinidad. 
DEEPAlS^OCARPUSlunatus, Mey. Western Tropics. 
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MAOH-SlRIUMrobinifolium, Vo^. Western Tropics. 
L0NCH0CARPTJSlatifoliu8,jr«»<A. Western Tropics. 

yi sericeus, Kunth. Western Tropics. 

y, violaceus, JTun^A. Western Tropics. 

PLATTMISCIUM platystachyum, 

Benth. Trinidad, Guiana. 
PISCIDIA erythrina, L. Western Tropics. 

ANDIBA inermis, Kunth. W. Tropics, Senegambia. 

,1 sp. Trinidad. 

DIFTEBTX odorata, Wild. Ghiiana, Venezuela. 

,9 sp. Venezuela. 

SOPHORA tomentosa, L. Tropics. 

ORMOSIA dasycarpa, Jach. W. Indies. 
DIPLOTROPISbrachypetala, Ful W.Indies, T. S. America. 
MTROSPERMUM fnitescens, Jaeq, Trinidad, Guiana. 

„ peruifenim, D C, Peru. 

BLEMATOXYLON Campeachia- 

num, Z. Yucatan, Jamaica. 
PARKINSONIA aculeata, L. W. Indies. 
POINCIANA regia, Boj\ Madagascar. 

„ pulcberrima, Z. Tropics. 

„ Gilliesii, Hook, Chili. 

COULTERIA Guianensis, Guiana. 

C-SISALPINIA Sappan, Z. India. 

y, sepiaria, Raxh. India. 

,9 paniculata, Besf, India. 

y, paucijuga, Benth. Venezuela. 

,9 ferruginea, India. 

LEBIDIBIA ooriaria, ScMeU. W. Indies, Tr. S. America. 
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COLVILLEA racemosa, Bqj. 
CASSIA fistula, L. 

ff baccillaris, Z. 

I. viminea Z. 

„ grandis, Z. 

,1 spectabilis, DC. 

„ multijuga, J2. 

ly occidentalism Z. 

„ glandulosa, Vb^t 

,1 obtasifolia, Z. 

,1 glauca, Zam. 

„ patellaria, DC, 
SWARTZIA grandiflora, Wild. 

„ pinnata, Wild. 

„ sp. 

BROWNEA Rosa, £erff. 

,y latifolia, (Ti?^^. 

„ grandiceps, Jacq, 

ff capitella, Jacq, 

„ sp. 

AMHERSTIA nobilis, Wall 
JONESIA Asoca, Eoxh. 

ff minor, ZolL 
SOHOTTIA speciosa, Jacq. 
EPERUA falcata, Aubl. 
PARIVOA grandiflora, Auhl. 
TACHIGALIA bijuga, Aubl. 
TAMAEINDUS Indicue, Z. 



Madagascar. 

India, China. 

W. Indies (Trinidad). 

W. Indies (Trinidad). 

W. Indies (Trinidad). 

W. Indies, S. America. 

W. Indies, Guiana. 

Tropics. 

W. Indies (Trinidad). 

Java. 

W. Indies (Trinidad). 

Western Tropics. 

Trinidad, Tr. 8. America. 

Trinidad, Guiana. 

Trinidad. 

Trinidad, St. Vincent, 

Venezuela. 
Trinidad, Venezuela. 
Venezuela. 
Venezuela. 
Venezuela. 
Burmah. 

S. India, Ceylon, Java. 
Java. 

South Africa. 
Guiana. 
Guiana. 
Guiana. 
Asia. 
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VOXJAPA bifolia, Auhl. 
MACROLOBIUM multijugum, 
FELIOGYNE paniculata, Auhl. 

„ porphyrocardia, Grise. 

HYMENwSlA CourbarU, Z. 

„ verrucosa, 

CASPAEEA porrecta, Kunth. 
PHANERA purpurea, Benth. 

,, Vahlii, Benth. 

„ diphylla, Benth, 

BAUHINIA variegata, Z. 

„ megalandra, Grise. 

yi ungula, Jacq. 

„ Bredemeyeri, Tog. 

„ ep. 

,y auguina, Roxb, 

J, Mexicana, 

SCHNELLA excisa, Grtse. 
PRIORIA copaifera, Grise. 
tlOPAIFERA officinalis, Jaeq. 

„ sp. 

CRUDTA oblonga, Benth. 

CTNOMETRA cauliflora, Z. 
DETARIUM senegalense, Gmel. 
MORA excelsa, Benth. 
GLEDITCHIA sp. 
PENTACLETHRA filamentosa, 
Mintk 



Guiana. 

Venezuela. 

Gukna, 1 Brazil. 

Trinidad, Guiana. 

TV. Indies, Tr. S. Americd; 

Jamaica, Trinidad. 

India, Ceylon, China. 

India. 

Burmah. 

E. Indies (Trinidad). 

W. Indies, Venezuela. 

W. Indies, Venezuela. 

Venezuela, Trinidad. 

Trinidad. 

Malaba, Sylhet. 

Mexico, Venezuela, 

Trinidad, Panama. 

Trinidad, Jamaica. 

Trinidad, St. Vincent, 

Venezuela. 
Trinidad. 
Trinidad, Guiana, Vene« 

zuela. 
S. India, Java, Sumatra. 
Venezuela. 
Trinidad, Guiana. 
Ceylon. 

W. ladies (Trinidad). 



Digitized by CjOOQ IC 



274 



PBOCEEDINaS OF IHE eCnSJXTIEIC ASSOdATIOir* 



E. Africa. 

W. Indies (Trinidad), 
Trop. S. America. 
India. 

Western Tropics* 
Tropics. 
Tropics. 
Tropics. 
Tropics. 

St. Yincent, Trinidad. 
W. Indies (Trinidad). 
Trinidad. 
Trinidad. 
SOHEAISXIA brachycarpa, Benth.Triaid&d, Tr. S. America. 



PAEKIA Africana, E. Br, 
ENTADA polystachya, LO, 

ADENANTHEKA pavonina, Z. 
NEPTUNIA plena, Benth. 

„ oleracea, Lour, 

DESMANTHUS virgatus, WiU. 
MIMOSA pudica, Z. 

„ asperata, Z. 

„ polydactyla, Humh, 

I, ceratonia, Z. 

„ floribunda, Wild, 

„ sp. 



LEUC^NA glauca, Benih, 
AOACIA Catechu, WiU. 

tortuosa, WiU. 

Famesiana, WiU. 

Arabica, WiU. 

leucophlsea, WiU. 

JuJibrissin, WiU. 

Lebbek, WiU, 



cormgera, 



WiU. 



ebumea, WiU. 
sarmentiosa, Dew. 
macracantha, S. B. 
Lophanta, WiU. 
leptophylla, DC. 
laurifolia, WiU. 



Tropics. 

India. 

Tropics. 

Tropics. 

India, Egypt & S. Africa. 

India, Burmah. * 

Asia. 

E. Tropics. 

North Tropical America. 

India. 

Western Tropics. 

"Western Tropics. 

Australia. 

Brazil. 

N. S. Wales. 



cult|[iformis, A. CwMk. S. Australia. 



Digitized by CjOOQ IC 



PLA.XTS IN THE ROTAL BOTANICAX OABDElfS. 275 

CALLIANDEA Portoricensis, Benth, Jamaica, Porto £ico« 
„ Creugerii, Grise Trinidad, Venezuela. 

„ tergemina, Benth. W. Indies. 

„ Guildingii, Benth, St. Vincent. 

„ latifolia, Grise Trinidad. 

^> SP- 

I, sp. Mexico. 

„ Saman, Grise, Caracas, Nicaragua. 

ENTEROLOBITJM cyclocarpum, (?r/5^. Jamaica, Venezuela. 
PITHEOOLOBIUM unguiscati, Benth. W. Tropics. 

„ oblongum, Benth. W. Indies (Trinidad), 

Venezuela. 
INGA laurina, Wild. W. Indies (Trinidad), 

heterophylla, Wild. Guiana, Trinidad, 

setifera, Benth. Trinidad, Brazil, 

vera. Wild. W. Indies (Trinidad), 

ingoides. Wild. W. Indies (Trinidad), 

purpurea, Benth. W. Indies, Venezuela* 

pulcherrima, Paxts Mexico. 

MORINGACEiE. 

HORINGA pterygosperma, Gartn. Tropical Asia. 

EOSACEJE. 

SOSA microphylla, Box. China. 

rubiginosa, L. England, 

centifolia mucosa, 8er. South Europe. 
Indica, L. China. 

„ Archduke Charles. 

„ Cramoisie Superieure* 

„ Fabvier. 

,1 Gonda. 
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BOSA Indiea, Z. 


Lawrenceana. 


7f 


99 


L'Eblouissant. 


99 


99 


Louis Philippe. 


9f 


99 


Mdme. Bosanquet. 


99 


99 


President d'OIbeque. 


99 


99 


fEillet. 


J> 


99 


Vicomtesse d'Aubergne. 


>l 


99 


Old China. 


»l 


fj odoratissizna, Zindi. 


>f 


99 


Adam. 


99 


99 


Aurora. 


99 


99 


Adoration. 


99 


99 


Blanche. 


99 


>9 




99 


99 


Boutin d'Or. 


99 


99 


Caroline. 


99 


99 


ClothUde. 


9» 


99 


Comte de Paris. 


99 


99 


Comte Osmunde. 


99 


99 


Devoniensis. 


99 


99 


. Eliza Sauvage. 


99 


99 


Gloire de Dijon. 


99 


99 


Isabella Sprunt. 


99 


99 


Lais. 


99 


99 


Lady of the Lake. 


99 


99 


Modesto. 


99 


9t 


Mdme. Paul. 


99 


99 


H William. 


99 


91 


„ Palcott. 


>t 


99 


II Villermoz, 



Digitized by CjOOQ IC 



TLAJXTS IN THE BOTAL BOTAlTICiX SABDENS. 277 



£OSA I. odoratiflsima, ZindL 






Mdme. Maurin. 


9) 


• 99 


,, Pauline Labonte. 


» 


99 


,, Lacharme. 


» 


99 


Marechal Bugeaud. 


>f 


19 


„ Ni«l. 


>l 


99 


Narcisse- 


>l 


99 


Nephetos. 


>1 


9» 


Odorata. 


r> 


9* 


President. 


^> 


99 


Eeine de Portugal. 


Jl 


it 


Souvenir d'un Ami. 


J> 


19 


Sophrano. 


91 


9f 


Smithii. 


99 


99 


Sombreuil. 


99 


^r 


Triomphe de Luxembourg^ 


99 


9> 


Vicomtesse de Gazes. 


99 


99 


Bourboniana. 


M 


99 


Acidalie. 


99 


99 


Armosa, 


91 


>9 


Catherine Guillot. 


99 


99 


Charles Duval. 


99 


tf 


Comte Bobrinsky. 


99 


ir 


Dupetit Thenars. 


91 


91 


Edouard. 


99 


99 


Gloire de Rosemenea. 


Tf 


99 


Empress Eugenie. 


99 


99 


L'Avenir. 


99 


99 


La Eeine Bourbon, 


99 


99 


Mdme. Breon. 


» 


99 


„ Desprez* 
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EOSA I. Bourboniana. 






Modele de Perfection. 


91 


99 


Paul Joseph. 


J> 


99 


Princess Eoyal. 


)9 


99 


Prince Albert. 


J9 


99 


Prince Imperial 


Jf 


99 


Souvenir de la Malmaison* 


if 


99 


Vorace. 


1> 


99 


Noisettiana. 


yi 


99 


Amiee Yibert. 


99 


99 


Caroline Marniesse, 


91 


99 


Celine Porestier. 


9> 


99 


Cloth of Gold. 


99 


99 


Du Luxembourg. 


99 


99 


Pellenberg. 


99 


99 


La Biche. 


99 


99 


Lamarque. 


99 


99 


Mdme. Massot. 


99 


99 


Miss Glegg. 


99 


99 


Ophirie. 


99 


99 


Solfaterre. 


99 


99 


Triomphe de Eeunes* 


99 


Portlandica perpetua. 


99 


99 


Abd-el-Kader. 


99 


99 


Abraham Lincoln. 


99 


99 


Achille Gonod. 


99 


9t 


Alex« Dumas. 


99 


99 


Alfred de Eougemont. 


99 


99 


Andro Leroy. 


99 


99 


Anna da Diesbach. 


99 


99 


Antoine Duchere* 
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!BOSA P. perpetua. Augusta ICie. 



i» 


j» 


Auguste Eiyiere. 


» 


99 


Baron Hallez. 


9> 


J> 


Baronne de Eothchild. 


» 


>l 


Baronne Prevost. 


»» 


if 


Beauty of Waltham. 


>> 


19 


Belle Normande. 


y> 


99 


Cardinal Patrizzi. 


» 


99 


Caroline de SansoL 


99 


• 9 


Charles Lefevre. 


n 


99 


Comte de iN^anteuil. 


19 


99 


Deuil de Prince Albert 


»> 


99 


Dr. Andry. 


>i 


99 


Dr. Marx. 


fi 


99 


Due de Gazes. 


If 


99 


Duchesse de Cambaceres. 


19 


99 


Duchesse de Morney. 


ii 


99 


Duke of Wellington, 


yf 


99 


Empereur de Moroc. 


» 


99 


Francois Treyoe. 


n 


99 


Geant des Batailles. 


» 


99 


Genl. Jacqueminot. 


}9 


99 


"Washington. 


w 


99 


George Paul. 


i> 


99 


Gloire de Montplaisir. 


w 


99 


Jean Eosenkrantz. 


>t 


99 


. Ipswich Jem. 


» 


99 


J. G. Veitch. 


» 


99 


Jules Margottin. 


ft 


99 


La BrillaAt. 
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BOSA P. perpetua. La Eeine. 

,, Lady Snffield. 

,, Leon des Combats* 

„ Lord Eaglan. 

,, Louis Ohaix. 
Mrs. Ward. 

J, Mdme. Yerschaffelt. 

,, Mdme. Boll. 

„ Mdme. Campbell d'lslay. 

„ Mdme. Wood. 

,y Mdme. Glemence Joigneaux. 

jf Mdme. Domage. 

,, Mdme. Fillion* 

yf Mdme. Laffay. 

„ Mdme. Schmidt. 

,, Mdme. Bivers. 

,f Mdme. Bival. 

„ Mdme. V. Verdier* 

,^ Mdme. Yidot. 

„ Mdlle. Peyronny. 

„ Mdlle. Jean Marie. 

„ Maurice Bemardine. 

y, Mons. Boncenne. 

,y Mons. Norman. 

„ Mon Plaisir. 

„ Oderic Vital. 

,y Omement des Jardins.^ 

„ Pauline Lansezeur. 

,f Pierre Netting. 

,, Pius Ninth. 
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'EOSA P. perpetua. Prince Noir. 

„ ,f Princess Alice. 

,1 ,, Princess Marie of Cambridge. 

„ ,, Professor Koch. 

„ „ Eeine de Violettes. 

,, ,y Senateur Yaise. 

J, „ SoBur des Anges. 

^, „ Souvenir de Leveson Gower. 

„ ,, Souvenir de la Eeine d'Angleterre. 

ff „ Souvenir de la Beine des Beiges. 

„ „ Thorin, 

„ „ WiUiam Griffith. 

„ „ "Williani Jesse. 

„ „ William Paul. 

SITBXJS Jamaicensis, Stcartz. Jamaica. 

,j sp. Martinique. 

PEAGAEIA vesca, var. Z. Europe. 

POTENTILLA sp. Sandwieh Islands. 

SPIE^A Eeevesii — alba-plena. China. 
CYDOITIA sinensis, Tourne^ China. 

EEIOBOTEYA Japonioa, Ztndl. Japan. 
PYETJS malus, var. Z. Britain. 

AMYGDALUS Persica, Z. Persia. 

PETJNTJS occidentalis, Swartz, Jamaica, Trinidad. 
CHEYSOBALAIOJS Icaco, Z. W.Indie8(Trinidad),Tro. 

pical Africa & America, 
ff pellocarpus, Met/, Trinidad, Guiana. 

HIETELLA racemosa, Lam. "Western Tropics. 
I, paniculata, Sw, W. Indies, Guiana. 

,1 triandra, Swartz. Cuba to Brazil, Trinidad. 
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LICANIA pyrifolia, Grise, Trinidad, 

„ hypoleuca, Benih. Trinidad. 

PAEIIS'AEI campestre, Auhl, Gaiana, Trinidad. 

MYRTACE^. 

BEAUFORTIAdecussata, B.Br. N. Holland. 
MELALEUCA Cajeputi, Eerit Amboyna. 
EUCALYPTUS corymhoBns, Herit, Australia. 

„ Globulus, LabiU, Australia. 

METROSrOEROS vera, Rumph. India. 

„ florida, Sm, New Zealand. 

PUNIOA Granatum, Z. Asia Minor,NortliAfrica. 

„ „ var. flore pleno. 

CAMPOMANESIA aromatica, 

Orise, Trinidad, Venezuela. 
MARLIERIA elliptica, Oriae. Trinidad. 
CALYPTRANTHESsericea, Grise. Trinidad. 
PSIDIUM Guava, Radd. "Western Tropics. 

„ Cattleyanum, Sabine, China, Brazil. 

„ polycarpum, Lam, Trinidad, Guiana, BraziL 

„ Several improved varieties. 

MYRCIA multiflora, DC. Trinidad, Guiana. 

„ splendens, DC. Western Tropics. 

MYRTUS communis, L, South Europe. 

„ „ mucronata, 

PIMENTA vulgaris, W.A. W. Indies 

„ acris, W.A, Jamaica, Venezuela. 

STZYGIUM Jambolanum, DC. Java, India. 
CARY0PHYLLU8 aromaticus L. E. Indies. 
JOSSINIA buxifolia, I) a Mauritius. 
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EUGENIA Poirettii, DC. Trinidad, Hayti. 

„ Surmamensisy Schat Trinidad. 
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„ Gregii, DC, 


Dominica, Trinidad^ 


,1 ligustrina, WilcL 


W. Indies. 


a Bp. 


Trinidad. 


,> rufescens, DC. 




JAMBOSA Aquea, Eumph. 


E. Indies. 


„ vulgaris, DC. 


E. Indies. 


„ Malaccensis, DC. 


E. Indies. 


BARRINGTONIACEiE. 


BAREINGTOIHA spociosa, L. 


India, Geylon,* Java. 


„ acutangula, Gcdrt. 


Coylou, Moluccas. 


GTJSTAVIAaugusta, L. 


Trinidad, Surinam, NeW 




Granada. 


GEIAS cauliflora, L. 


Jamaica. 


LECYTHIDACE^. 


COUiiATAEIsp. 


Trinidad, South America. 


LECV:THIS Idatimon, AuU. 


Trinidad, Guiana. 


„ minor, Jacq. 


]5razil. 


„ Isevifolia, Grise^ 


Trinidad. 


„ sp. 


Trinidad. 


BERTHOTihlTlA excelsa, mB. 


Brazil. 


COUROUPITA Guianensis, Auhl Trinidad, Guiana. 



MELASTOMACEiE. 

LOEEYA trinitensis, Creug. Jamaica, Trinidad^ 
MEDINILLA magnifica, LindL Formosa, Japan% 
CTANOPHYLLUM magnificum, Brazil. 
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CLIDENIA hirta, J)on. W. Indies (Trinidad). 

„ spicata, DC. Western Tropics. 

„ Creugeriana, Grise. Trinidad. 

„ latifolia, DC. W. Indies (Trinidad). 

9f rubra. Mart. Western Tropics. 

TSCHUDTA lanata, Grtse. Trinidad, Dominica. 

„ rufescens, DC. Trinidad, Brazil. 

HENEIETTA succosa, DC. Trinidad, America. 
DAVYA ciHata, DC. Trinidad. 

HETEROCENTEUM Mexicanum, Mexico. 
BIPLOCHITA parviflora, Benth. Trinidad. 

„ tomentosa, Grise. Trinidad, Brazil. 

CONOSTEGIA subhirsuta, DC. Western Tropics. 
MICONIA Peruviana, DC. Western Tropics. 

„ argyrophylla, DC. Western Tropics. 

„ bolosericea, DC. Western Tropics. 

„ prasina, DC^ Western Tropics. 

„ myriantha, Benth. Western Tropics. 

LYTHRARIE^. 

CUPHEA Trinitatis, DC. St. Vincent, Trinidad. 

„ platycentra, Lindl. Brazil. 
GBISLEA tomentosa, Box. India. 

„ sp. India. 

LAWSONIA alba, Lam. Egypt, India. 

LAFCENSIA micropbylla, Vaudl Brazil. 
LAGERSTRCEMIA regina, Box. Ceylon, Malabar. 

,y Indica, L India, Java. 

ONAaRARIE^. 

JUSSIiElA yariabilis, Mey. Western Tropica. 
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JTJSSLaSA sufiruticosa, Z. 

„ . hirtai FaudL 
(ENOTHEEA procumbenSi Z. 



Tropics. 

Western Tropics. 
Brazil. 



COMBRETACE^. 



BUCIDA Buceras, Z. 
TEBMINATiTA Catappa, X. 



Belerica, Bost. 



W. Indies (Trinidad). 

South Europe, Tropical 
Asia, Africa, Naturalize 
ed in Western Tropics. 

India, Oeylon. 



Mauritiana, discolor, Mauritius. 
.Eatreea, 2)0. Madagascar. 



laurina, 
8p. 



PENTAPTEEA coriacea, Sox. 
CHUNOOA obovata, Fotr. 

„ sp« 

CONOOAEPUS erectus, Z. 



Mauritius. 

Trinidad. 

South India. 

W. Indies (Trinidad). 

Trinidad. 

W. Indies (Trinidad). 



LAGUNCULAEIA racemosa, G. Western Tropics, Africa* 



COMBEETUM laxum, Zosfl. 
„ eriopetalum, Don. 

OACOUCIA coccinea, Auhl 
POIVREA coccinea, JDC. 
QUISQUALIS Indica, X. 



Trinidad, America. 
West- Indies. 
Trinidad, Guiana. 
Madagascar. 

South India, Pegu^ Ma« 
lay Islands. 



RHIZOPHORACE^. 

RHIZOPHOEA Mangle, Z. Tropical Sea Shores. 
CASSIPOTJREA elliptica, Potr. Western Tropics. 
„ Quianensis, Auhl, Trinidad, S. Americaa 
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CRASSULACE.E. 

OBASSULA arborescens, Wild, Cape G. Hope. 
BRYOPHYLLUM calycinum, Salig. Tropics. 
EOHEVERIA sp. Mexico. 

PAPAYACE.E. 

GASIOA Papaya, Z. Tropical South Ameriea. 

PASSIFLORACEiE. 

BYANIA speciosa, VahL Trinidad, Quiana. 

BMEATHMANNIA IsBvigata, Sierra Leone. 
PASSIFLOEA alata, Ait. W. Indies, Trinidad. 

Gserulea racemosa, South America. 
„ Imperatrice Eugenie. 

quadrangularis, Z. Jamaica. 



gracilis, Link, 
tetragona, 
laurifolia, Z. 
biflora, Lam, 

Buberosa, Z. 
fsetida, Z. 
sp. 

hederacea, Cav^ 
ciliata, Ait, 
serrata, Z. 



Jamaica. 
Cape G. Hope. 
Trinidad, America. 
W. Indies, (Trinidad), 

Venezuela. 
Trinidad, Jamaica. 
"Western Tropics. 

W. Indies (Trinidad). 
Jamaica, Bahamas. 
Trinidad, Dominica, Mar- 
tinique.. 
Trinidad, Guiana.. 



TACSONIA sanguines, DC, 

BELVISIACEiE. 

NAPOLEONA Imperialism Palis. Sierra Leonew 
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CACTACE^. 

HAMILLARIA angularis, Tropical America. 

„ polyhedra, Mexico. 

„ simplex, Raw. Jamaica, Venezuela. 

MELOOACTXJS communis, Z. Mexico, W. Indies, Cen- 
tral America. 
ECHIT^OPSIS multiplex, Pf. et Ott, Brazil. 

„ Ejriesii, Pf, et Ott. Buenos Ayres. 
CEBETJS albispinus, S. JDyeh. Tropical America. 

ly repandus, Maw. 



ly gemmatus, Zticc. 

„ tetragonus, Haw. 

ff serpentinus, Lag. 

„ variabilis, Pf. 

„ grandiflorus. Mill. 

,» triangularis, Maw. 

„ tortuosus, Forbes. 

„ Mc Donaldeaa, MboL 

„ Peruvianus, Tahern. 

,y strigosus, 

„ flagelliformis. Mill. 

„ etrictus, JDC. 

„ Curtisii, OUo. 
EHIPSALIS pentaptera, Pf. 

„ funalis, Salm. 

„ Cassytha, Gart. 
OPTJNTIA Tuna, Mill. 

„ Ficus-indica, Mill. 

„ coccinellifera, Mill 

„ cylindrica, Juss. 



W. Indies (Trinidad). 

Mexico. 

Tropical America. 

Tropical America. 

Tropical America. 

Jamaica, Trinidad. 

Jamaica, Trinidad. 

Buenos Ayres. 

Honduras. 

Peru, Central America. 

Mexico. 

"Western Tropics. 

"Western Tropics. 

Tropical America. 

Brazil. 

W. Indies (Trinidad). 

Tropical America. 

Tropical America. 

Jamaica. 

Mexico. 

Mexico. 
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OPUNTIA vulgaris, mw. 
f, . ferox, Saw. 
fy nigricans, ITaw. 



Soutli Europe. 

Mexico. 

Mexico. 

Brazil. 

Brazil. 

"Western Tropics. 



ff, ' stricta, Haw. 
ff decumana, Saw, 

PEIEESCIA aculeata, Mill. 
„ subulata, Muhh 

Bleo, DC. New Grenada, 

sp. W. Indies. 

PHTLLACACTUS latifrons, (?) Tropical America. 
„ phyllanthoides, (?) Brazil. 

CUCURBITAOE^. 
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PXTEILIilA cordifolia, Swarts. 
MELOTHRIA pervaga, Chise. 
CEEATOSANTHES tuberosa, 
ANGTJEIA umbrosa, Eunth.. 

^y trilobata, JFild. 

,1 trifoliata, Z. 

MOMOEDIOA Charantia, Z. 

,, Balsamina, Z. 

LTTFFA acutangula, Eoa^. 
LAGENAEIA vulgaris, Ser. 
CTJCXJEBITA Melopepo, Z. 

„ Pepo, Z. 

„ citrullus, Z. 

„ ovifera, Z. 

„ verrucosa, Z. 



Jamaica, Trinidad, Guianau. 
Western Tropics. 
Sprang, West Indies. 
Trinidad, Venezuela. 
Trinidad, Venezuela. 
West Indies (Trinid?kd). 
Trinidad. 
Tropics. 
Tropics. 
Tropics. 
Tropics. 
Levant. 
Levant. 
8. Europe. 
Astracan. 
Levant. 
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CUCUMI8 sativus, Z. Asia. 

„ Angaria, Z. W. Indies (Trinidad). 

y, Melo, Z. Asia. 

,y moschata, 2>ttcA. 

„ anguinus, Z. £. Indies. 

TKIOHOSANTHES anguina, W. Indies, South America* 

CIONAin)EA racemosa, Grise. Hay ti to Brazil, Trinidad* 

SECHIUM edule, Swartz. Jamaica. 

CELASTRINE^. 

^UONYMOS Japonicus variegatus, Thumb. Japan. 

„ ,, aureo-yaiiegatus, 

CATHA edulis, For^t South Africa. 

CELASTRU8 serratus (?) Japan. 

,y stylosuSy Wild. Himalaya. 

ELiEODENDRON orientale, Jacq. Mauritius. 
jfTiEX Europea variegata, Europe. 

„ latifolia, Japan. 

„ Paraguayena-s, Lam. Paraguay. 

y, sp. Japan. 

,, foveata, Japan* 

,, comuta, Japan. 

„ Macoucoua, Fere. Western Tropics. 

RHAMNACEiE. 

ZIZTPHUS Lotus, £am. Arabia, South Europe« 

„ rugosus, Zam. India. 

RHAMNTIS utilis, Decsne China, Japan. 

COLUBBINA Asiatica, Fron^. India, Ceylon. 

„ reclinat8| £r(mg. W. Indies (Trinidad)., 
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UMBELLIFER^, 

HYDEOCOTYLE umbellata L. W. Indies (Trinidad)* 
SPINANTHE panicufata, Jacq. W. Indies (Trinidad). 
ERYNGIUM foetidum, Z» W. Indies (Trinidad). 

TETROSELINUM sativum, J2"q^/». Europe. 
HELOSCIADUM leptophyllum, DC. W. Indies (Trinidad). 
DATTCTJS Carota, L, Europe. 

AEACACHA esculenta, DO. W. Indies. 
COEIANDRUM sativum, L. Europe. 
AOTlTHUiM Eoeniculum, L. Britain. 

ARALIACE^. 

PANAX Morototoni, AubL Trinidad, Gui^a, Brazils 

„ cocbleatum, DC. Java, Amboina. 

SCIADOPHYLLTJM capitatum, Grise. W.Indies(Trinidad), 

Venezuela. 
TXJPIDAl^THUS calyptratus, Ebokf. Khasia. 
ABALTA Duncanii, Mauritius* 

CORNACE^. 

AXJCUBA Japonica, Thumb. Japan. 
„ „ variegata, Japan. 

RUBIACE^. 

MUSS-ZENDA frondosa, Z. India, Ceylon, Java* 

,y tenui£ora, ^^^A. WestA&ica. 

^t luteola, Delil. West Africa. 
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POSOaiTEEIA longiflora, Tropical America. 

OXYA:N^THUS]S"atalen8is, ir.K. Fatal. 



GEMPA Caroto, E^unth.' 
„ Americana, Z. 

GAEDENIA florida, Z. 

yy lucida, Box. 

,,. macrocarpa, Can?. 

„ Thunbergii, Z.f, 

„ r^adicans, Thunh. 

,, Fortunei, Lindl. 

,, Plantii, Lindl. 

,, Stanleyaua, HooJc, 



Trinidad, St. Tincejit. 
W. Indies (Trinidad), 

Guiana. 
China, Japan, 
India. 
India. 

Cape G. Hope. 
China. 
China. 
China* 
Sierra Leone. 



EHODOSTOMAgaidenioides, Schir. 



EANDIA longiflora, La7n, 
,, ,, minor. 

,,. aculeata, Z. 
,, Mussaenda, DC, 
„ armata, DC, 



India. 

W. Indies (Trinidad). 
W. Indies (Tnnidad). 
Western Tropics. 
Trinidad, St. Lucia, New 
Grenada. 
COGCOCYPSELUMrepens, /Si^;ar^2. Trinidad, Guiana. 

,, mumularifolia, CAawi. Trinidad, Guiana. 

HIGGINSIA regaHs, Is'ew Grenada. 

M porphyrophylla, Brazil. 

,, refulgens, Brazil. 

COUTAREA speciosa, Aull. Western Tropics. 
HYMEJS[0DICTY0:N' thyrslflorum, 7ra//.*India. 
NAUCLEA undulata, Rox. Moluccas. 

MANETTIA coccinea. Western Tropics. 

CSIMASBHIS cymosa, Jac(i, Trinidad, Jamaica^ 
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POETLANDIA grandiflora, Z. 

,, coccinea, Swartz. 

KONDELETIA speciosa, Lodd, ' 

,, ff minor. 

PENTAS carnea, Benth. 

„ rosea, 
GONZALEA spicata, DC, 

,, Potesia, Grise. 

ISEllTIA parviflora, Vahl. 
SABICEA hirsuta, Wild. 

HAMELIA patens, Jaeq. 

„ lutea, Hohr. 

„ latifolia, Rochh. 

VANGUEEIA edulis, Vahl. 

,y spinosa, JRoxh. 

MOEINDA Eoyoc, Z. 

„ citrifolia, Z. 

CHIOCOCCA racemosa, Jacq. 

„ pavifolia, Wulkch, 

MAL ANEA macrophylla, Benth 

IXOBA coccinea, Z. 
„ „ Buperba, 

,^ Bandhuca, Roxh, 

,, rosea, Wall. 

„ acuminata, Rox. 

„ long] flora. Rich. 

„ Javanica, DC. 

,, salicifolia, DC. 

„ crocata, Lindl. 



Jamaica. 
Jamaica. 
Jamaica, Hayti. 

Brazil. 

Brazil. 

Western Tropics. 

Trinidad, Jamaica. 

Trinidad, Guiana. 

W. Indies (Trinidad), 

Guiana. 
Western Tropics. 
Western Tropics. 
Western Tropics. 
Madagascar. 
Bengal. 

Jamaica, Trinidad. 
India. 

Western Tropics. 
Western Tropics. 
Trinidad, St. Vincent. 

India. 

Central & West India. 

Khasia Hills. 

India, Ceylon. 

Madagascar. 

Java. 

Java, Borneo* 

China. 
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KOMliniflora, 


India. 


„ alba, Rozh. 


India. 


„ affinis 


India. 


„ Amboynenais, DC. 


Amboyna. 


„ Griffithii, 


Singapore. 


„ Lobbii, 


Java, Borneo. 


,1 undulata, Eox. 


Bengal. 


„ lanceolaria, 


Java, Borneo. 


PA\ETi'A Borbonica, L. 


Bourbon. 



, , angostifolia, Thwaitea. Ceylon. 

,, Gaf&a, Thunh. South Africa. 

SIDERODENDRONtriflorum, Vahl W. Indies (Trinidad). 



PABAMEA vaginata, Qrue. 



W. Indies (Trinidad), 

Guiana. 
Mountains of Arabia. 



India. 
Afiica. 
Trinidad, Guiana. 



COFFEiB Arabica, L. 

„ „ Moka, 

„ Bengalensis, Rox. 

„ laurina, Ler<^. 

BUDGEAHostmaniana, Bmih, 
PSTCHOTRIAbrachiata, Swmrtz. West Indies. 

„ arcuata, Bmth. Trinidad, Guiana. 

„ comigera, ^^»^A. Trinidad, Guiana. 

PALICOUREAMexicana,^(f»^A. Western Tropics. 
„ crocea, DC. Western Tropics. 

„ tripbylla, DC. Western Tropics. 

CEPH-ZBUS Ipecacuanha, JD. Brazil. 

„ tomentosa, 8wart%. Western Tropics. 

„ Swartzii, DC* 

RICHABDSOJnA scabra, Z.' 
DIODIA sannentosai Smr(%% 



Western Tropics. 
Western Tropics. 
Trinidad, Guiana, Brazil. 
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SPEEMACOCE tenuior, Laml. Trinidad, Guiana. 

.BORERA IsBvis, GrUe. W. Indies (Trinidad). 

,, podocephala, DC. "Western Tropics. 

„ Perotetii, Benth, Western Tropics. 

,, parviflora, Benth. Western Tropics. 

SERISSA fafftida, Comm. Japan. 

AMAIOUA Guianensis, Seeman. Trinidad, Panama, Brazil. 

CAPRIFOLIACEiE. 

LONICEBA Japonica, Desv. Japan. 
VIBUENUM tinus, i. South Europe. 

^, „ lucidum, 

„ „ variegatum, 

SAMBUCUS nigra, Z. Europe. 

DIPSACACE^. 

SCABIOSA atropurpurea, Z. Sauth Europe. 

COMPOSITE. 

OLIGANTHEScondensata, /S^e;A«^fe. Trinidad, Guiana. 
VEENONIA divaricata, SwarU. Western Tropics. 

„ arborescens, Swartz, Cuba, Nicaragua. 

CENTEATHEEUMmuticum,X*M. Trinidad, Venezuela. 
MONANTHEMUM Crugerii, 

Gru8, Trinidad. 
ELEPHANTOPUS scaber, Z. Louisiana to Brazil. 

„ mollis, Z. Western Tropics. 

DISTEEPUS spicatus, Cass, Western Tropics. 
EOLANDEA argentea, EotL W. Indies (Trinidad) 

Brazil. 
.HEBECUNIUMmacrophyllum, DC. Brazil. 

91 ianthium, IToofc^ Brazil. 
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BEICKELIA diffusa, A. Gray, Western Tropics. 
PEOTIS elongata, JJ. JB. JT. Western Tropics. 

AGEEATUM conyzoides, Z. Tropics. 

„ muticum, Griesh, Cuba to Peru. 

„ Mexicanum, Wild, Mexico. 

OEITONIA Dalea, DC, Western Tropics. 

„ parviflora, DC. Western Tropics. 

GALEA solidaginea, Kunth, Mexico (W. Indies) Tri- 

nidad. 
ECLIPTA erecta, Z. W. Indies (Trinidad). 

EUPATOEIUMlsevigatum, Lamh, Trinidad, Panama. 

„ odoratum, L. Trinidad, Qniana. 

„ conyzoides, Vahh Cuba, Trinidad. 

„ paniculatum, Schreh, W. Indies (Trinidad) 

MIKANIA scaber, DC, Trinidad, Guiana. 

„ glechomsefolia, Schreh. Trininad, Guiana. 

„ scandensj^ TTild, Trinidad, Guiana. 

„ umbellifera, JBooL Guiana, Trinidad. 

„ Orinocensis, Kunth, Cuba, Trinidad, Brazil. 

CLIBADIUM asperum, DC. MexicQtoBrazil(Trinidad) 
DAHLIA variabilis, De^f, Mexico. 

PABTHENIUM hysteropliorus, L, Cuba to Patagonia. 
AMBEOSIA artemisifolia, L. Canada to Brazil. 
ZINNIA elegans, Jacq. Mexico, New Grenada, St. 

Vincent. 
WEDELIA Caracasana, DC. Trinidad, Venezuela. 
COREOPSIS hirta. Rook, California, Mexico. 

,, Drummondii,2'.§*6'r. California, Mexico. 

BIDENS bipinnatus, Z. Tropics. 

„ leucantha, Wild, Western Tropics. 
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COSMOS caudatus, Kunth. Western Tropics. 

,y Bulpburea^ Cav. Trinidad, Venezuela. 

STNEDRELLAnodiflora, Grtes, Western Tropics. 
CHEYSANTHBLLiniprocumbens, Bich. Tropics. 
CLEMENOCOMA montana, Cass. Peru. 
POROPH Y LLUM ruderale, Cass, Mexico to Buenos Ayres. 
GAILLAEDIA picta, Don, California. 

CHEYSANTHEMUM Indicum, DC, China. 
GNAPHALIUMlanuginosum,iZ.7?. Brazil. 

„ Americanum, Mill, W. Indies (Trinidad). 

NEUEOL-SINA lobata, E. JBr. CubatoEcuador(Trinidad) 
ERECHTITES beracleifolia, Jtaf, U. States to Buenos Ayres. 
LACTUCA sativa, Z. Europe. 

SONCHUS oleraceus, Z. All Countries. 

GOODIACE-^. 

SC^VOLA Lobelia, Z. Seashores of Tropical Asia, 

Madagascar, and Paci- 
fic Islands. 

LOBELIACEiE. 

LOBELIA cardinalis, Z. Virginia. 

" Trinitensis, Griea. Trinidad. 

CENTROPOGON Surinamensis, Fresl. Trinidad, Giyana.] 

„ lucyanum, Brazil. 

PONGATIE^. 

PONGATIUM Indicum, Lam. Tropics. 

ERICACEAE. 

CALLUNA Tulgaris, Salts. Europe. 

ARBUTUS Unedo, Tourne. South Europe. 
AZAIJA Iijidicai Z. Indiay China. 
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teODODENDKON Japonicum, Japan. 

OLEACE^. 

OLEA Europoa, L, Levant, Persia. 

OSMANTHUS ilicifolius, Thunh, Japan. 
,, ,, vareigatus, Japan. 

NORONHIA emarginata, Poir, Madagascar. 
UGUSTRUM Japonicum, Thunh. Japan. 

JASMINEiE. 

JASMINUM Sambac, Z. India, Arabia. 

„ floreplene, 

undulatum, Wall, India. 

gracile, Andre, Asia, 

ligustrifolium, Wall. Malabar. 

officinale, L. Pacific Islands. 

fruticans, L. South Europe. 

NYCTANTHES Arbor-tristis,/«««. India, Ceylon. 
FONTANESIA Fortunei, China. 

PLANTAGINEiE. 

PLANTAGO lanceolata, L, Europe. 

PLUMBAGINACE^. 

PLUMBAGO Capensis, Thmh. Cape G. Hope. 
„ rosea, L. Moluccas. 

„ scandens, L, Western Tropics. 

SALVADORACE-^. 

SALVADOREA Persica, L. Persia, Palestine. 
MONETIA barlerioides, L'Eer. India. 

MYRSINE^. 
MYRSINE leeta, £. Western Tropics. 
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AEDISIA decipiens, J)C, 
,, cronulata, Vent, 

I, acuminata, Wild, 



Trinidad, Panama. 
Mexico. 

W. Indies (Trinidad). Ve- 
nezuela. 
„ Wallicliii, India. 

,, sp. ex Calcutta. 

JACQUINIA ruscifolia, Jacq^. Tropical America. 

,, armillaris, L. W. Indies (Trinidad).. 

,, sp. Mexico. 

TIIEOPHRASTA Jussicc, Lindl. Hispauia. 
,, regalis, Brazil. 

„ latifolia, Brazil. 

CLAVIJA ornata, 7)aw. Trinidad, Guiana. 

„ undulata, Brazil. 

EBENACE^. 

DIOSPYROS discolor, Wild, Philippines. 

„ tetpasperma, /Sw/'ar/z. Trinidad, Panama. 

„ sp. Trinidad. 

„ ebenum, Reiz, Sumatra, Moluccas.. 

STYRAX sp. Trinidad. 

SAPOTACEiE. 

CHRYSOPHYLLUM albidum. South America. 

„ Caimito, Wild. W. Indies (Trinidad). 

„ glabrum, Jacq. W. Indies (Trinidad) 

Guiann. 

„ oliviforme L. W. Indies. 

POUTERIA Guianensis, Aubl. Trinidad, Guiana. 
LTJOTJMA oboyata Tropical South America* 
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LUCTJMA multiflora, DC. Jamaica, Trinidad. 

,, deliciosa, Guiana, Trinidad 



SAPOTA Achras, Mil 


Western Tropics. 


SIDEROXYLON Mastichodendron, Jacq, Trinidad, Tropi- 




cal America. 


BASSIA longifolia, L. 


India, Ceylon. 


MIMUSOPS globosa, Griae. 


Trinidad, Venezuela, GuL- 




ana. 


„ sp. 


Trinidad. 


„ Elengi, L. 


India- 


„ cyanocarpa, Z. 


India. 


LOGANACEiE. 


SPIGELIA Anthelmintica, Z. 


W. Indies. 


STEYCHNOS potatorum, Hox. 


India. 


yr Nux- vomica,- Z. 


India. 


FAGEiEA obovata. Wall 


India, Ceylon. 


„ Zeylanica, Thunh. 


Ceylon. 



GENTIANACE-^. 

SCHULTZIA stenophylla, Mcu^t. Tropical America, Tri- 

nidad. 
ERYTHEEA ramosissima, Pers. "Western Tropics. 
LASIANTHUS alatus, Auhl Western Tropics. 
TACHIADENTJS carinatus. 
LIMNANTHEMUM Ilumboltia- 

num, Grise, Mexico to Brazil. 
SLEYOGTIAoccidentalis,G^r««^. W. Indies (Trinidad). 

APOCYNACE^. 

ALLAMANDA catliartica, Z. Tropical America, Trir 

nidad. 



Digitized by CjOOQ IC 



300 



PBOCEEDCrOfi 09 THE BCnomnC AfiflOCIATIOir. 



ALLAMANDA Schotti, Pohl. 

„ violacea, 

CARISSA Carandas, Z. 

„ Arduina, Zam. 
RAUWOLFIA canescens, Z. 

,y heteropbjlla, B, et Schultz. 

THEVETIA neriiformis, Juss. W. Indies (Trinidad). 
KOPSIA fruticosa, DC. 
TANGHIKIA venifera, Poir. 
EOUPELLIA grata, JFaU. 
TABERNAMONTANA corona- 

ria, Jl. Br. Tropical Asia, C. G. Hope. 

„ laurifolia, Z. Trinidad, Jamaica. 

„ undulata, Vahl. W. Indies (Trinidad). 

,y jasminoides. Cape Q-. Hope. 

„ psycliotrifolia,^«<A. Trinidad, Venezuela. 



Bio Janeiro. 

Brazil. 

India, Ceylon, China. 

Cape G. Hope. 

W. Indies. 



Burmah, Tavoy. 
Madagascar. 
Sierra Leone. 



„ capensis, 


Cape G. Hope. 


„ sp. 


Trinidad, Venezuela. 


„ citrifolia, Jacq, 


Mexico, W. Indies (Tri- 


* 


nidad). 


DIPLADENIA Harrisii, Hook. 


Guiana, Venezuela, Tri- 




nidad. 


„ amabile. 


Brazil. 


f, nrophylla, 


Brazil. 


VINCA rosea, Z. 


Western Tropics. 


„ „ alba. 




PLUMIERIA alba, Z. 


W. Indies. 


„ rubra, Z. 


Western Tropics. 


„ obtusa, Z. 


Bahamas, St. Thomas. 



BEAUMONTIAgrandiflora, TTaW.E. Indies. 



k 
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Tropical Himalayas. 

India. 

Palestine, India> 

Penang. 



WEIGHTIA moUissima, IFall 
AL8T0NIA scholaris, JR. Br. 
ITEEIUM Oleander, Lour. 

,> ,, album, 

HUNTERIA corymbosa, Roxh, 
RHYNCHOSPERMITM jasminoides, Japan. 
VALLAEIS dichotoma, Wall Bengal. 
AGANOSMA caryophyllata, Dort. India. 
ECHITES symphytocarpa> Mey. Trinidad, Guiana, Bra^. 

, , subsagittata, Ruiz et Fav. Western Tropics. 
HEMYDICTYON \enoaumyZindL Western Tropics. 
FORSTEROl^IA corymbosa, J%. Tropical South America. 

ASCLEPIADEiE. 

CEYPTOSTIGIA grandiflora, 

£. Br. Behar. 
CAL0TE0PI8 gigantea, It. Br. India, Ceylon. 

„ procera, B. Br. India, Ceylon, N. Africa* 

A8CLEPIAS curassavica, Z. W. Indies. 
SCHUBERTIA graveolens, Lindl Brazil. 
MAESDENIA maculata, RooL Trinidad, Panama, 'New, 

Grenada. 
PEEGULAEIA odoratissima, B.Br. India, Java, Timor. 
STEPHANOTIS floribunda,^ro»^. Madagascar. 



HOYA camosa, B. Br. 


Burmah 


„ „ variegata, 




„ longifolia. 


Borneo. 


,, bella, Rook 


China. 


), imperialis, ZMl 


Borneo. 
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HOTA fraterna, Sumatra. 

CENTEOSTEMMA multiflora, Decne, Java. 
CEROPEGIAGardnerii, Thwaites. Ceylon. 
OONOLOBUS roBtratus, R. Br, Trinidad, Venezuela. 

„ pubesceus, Grise. Trinidad, Jamaica. 

FISCHERIA multiflora, Decne. Trinidad. 

POLEMONIACEiE. 

PHLOX Drummondii, Rooh. Texas. 

HYDROPHYLLACE^. 

HTDEOLEA spinosa, Z. Mexico to Brazil (Trinidad) 

WIGANDIA Caracasana, Hook. C'aracas. 

CONVOLVULACEiE. 

EVOLYULUS alsinoides, Z. W. Indies (Trinidad). 
CONVOLVULUS violaceus, Vahl Western Tropics. 

, , pentanthus, Jacq, "Western Tropics. 

.„ micranthus, -fi.^S. Western Tropics. 

JACQUEMONTIA tamnifolia, Qris^. Western Tropics. 



IPOMEA bona-nox, Z. 

„ pterodes, Choh. 

,, dissecta, Pursh, 

„ pentaphylla, Jacq. 

„ glabra, Chots. 

„ Batatas, Zam. 
„ „ a&b, Grise. 

,f digitata, Z. 

„ umbellata, i/^y. 

„ pes-capree, Sicartz. 



Tropics. 

Trinidad, Panama to BraziL 

Tropics. 

Tropics, 

Western Tropics. 

Tropics. 

Tropics. 

Tropical Afri^a& America. 

Tropics. 
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IPOMEA quamoclit, L, Western Tropics. 

,, coccinea, Z. Tropics. 

„ nil, Tropics. 

„ tuberosa, Z. Tropics. 

„ arborescensj Martinique (?). 

„ mtirucoides, Martinique (?). 

I, alatipes, ITooL Trinidad. 
AEGYEIEA splendens, Swartz. India, Ceylon. 

„ Colieri, India. 

POEANA paniculata, ,Roa:h. Southern India, Ceylon. 

SOLANACEiE. 

OESTRUM foetidissimum, Jacq, W. Indies (Trinidad). 
•60LANUM nodiflorum, Jacq. Tropics. 

„ Seaforthianum,-4«e?r. W. Indies (Trinidad). 

,, triste, Jacq. Western Tropics. 

„ Radula, VahL Western Tropics. 

„ Juripeba, Itieh, Western Tropics. 

„ fitramonifolium, c/iitfg'. Western Tropics. 

^, mammosum, Z. Western Tropics. 

„ aculeatissimum, c/at;^. Western Tropics. 

SOLANUM Melongena, Z. Tropical Asia. 

CAPSICUM frutescens, Z. India, Tropical America. 

„ arboreum, India. 

„ annum, Z. South America. 

SOLANDBA gTa.n6dRoTek,8wartz, Mexico toBrazil (Trinidad) 
MARCKIA longiflora, Mrs, Trinidad. 
BEUGMANSIA arborea, JF«7(?. Tropical South America. 

, , suaveolens, Wild, Peru. 

NICOTIANA Tobacum, Z. 

„ „ var, Shiraj, Persia. 



Digitized by CjOOQ IC 



304 P&OCEEDINQB 6^ THE SCIlNtlWC AflSOCUtlOlf; 

NICOTIANA Tobacum var. Latakia, Lebanon. 

„ glauca, Z. Buenos Ajies. 

ACNISTUS arborescens, ScUet, W. Indies (Trinida(i)i 
PETUNIA nyctaginiflora, Juss, South America. 

„ violacea, Z. Buenos Ayres. 

PHYSALI8 minima, Z. Tropics. 

CORDIACEiE. 

COEDIA gerascanthus, Jacq, Trinidad, Venezuela* 
„ alba, R. S, Western Tropics, 

„ Sebestana, Jacq, W. Indies (Trinjdad)^ 

Guiana, New Orenada. 
„ CoUococca, Z. Western Tropics. 

„ macrophylla, MilL Jamaica, Trinidad. 
„ sulcata, DC, W. Indies (Trinidad), 

Guiana. 
„ speciosa, Wild, "W". Indies. 

„ Myxa, Z. South India ^ Ceylon. 

„ cylindrostachya, lt,S, California to Uraguay. 

BORAGINE-^. 

TOUENEFOfiTiA hirsutissima, Z. Western Tropics. 

,, bicolor, Stoartz, Western Tropics. 

„ latirifolia, Vent, Western Tropics. 

„ Caribeea, Qrise, Trinidad, Dominica. 

„ tomentosa, Mill, W. Indies (Trinidad)* 

BrELIOTROPITJM Indicum, Z. Tropics. 

„ parviflorum, Z. Western Tropics. 

„ Peruvianum, Z. Andes. 

I) inundatum, JSwartz, Western Tropics* 
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OYNOGLOSSUM pictum, Z. 


Madeira. 


MYOSOTIS Azorica, 


Azores. 


LABIATEiE. 


OCIMUM Basilicum, Z. 


Tropical Asia and Africa. 


COLEUS Amboinicus, Lour. 


Amboyna. 


„ Verechafelti, 


Java. 


„ Blumei, Benth. 


Java. 


„ nigricans. 




MARSYPIANTHES hyptoides, 


MaH. W. Indies (Trinidad)^ 


HYPTIS brevipes, Poit. 


Tropics. 


,, spicata, Poit 


"Western Tropics. 


„ capitata, Jacq, 


Mexico to Brazil. 


MENTHA veridis, Z. 


Europe. 


„ „ crispa, 




„ aquatica, 


Britain. 


SATiVIA splendens;' Sell 


Rio Janeiro. 


,, coccinea, Z. 


Florida to Brazil. 


,, serotina, Z. 


W. Indies (Trinidad). 


„ pratensis. 




„ lamiifolia, Jacq. 


W. Indies (Trinidad). 


ROSMARINUS officinalis, Z. 


South Europe. 


THYMUS vulgaris, Z. 


South Europe. 


LEONURUS Sibericus, Z. 


Tropical, and most tem- 




perate Countries. 


LEONiTlS nepetcefoHa, R, Br. 


Tropics. 



SCUTELLARIA purpurascens, Swartz. W. Indies (Trinidad). 
Yentenantii, Sta. Martha. 
Costaricensis, Costa Rica. 
Mexicana, Mexico. 



>} 
»> 
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TEUCEIUM Cubense, Z. var. Trinidad. 
POGOSTEMON Fatchouli, FelL India. 

VERBENACEJE. 

VERBENA radicans, var. Chili. 

„ Tweediana, Chili. 

„ Venosa,. Buenos Ayres. 

PRIVA echinata, Juas. Brazil. 

BTACHYTARPHA Jamaicensis, VahL W. Indie8(Trinidad);. 

^ Btrigosa, VM. Trinidad, Antigua. 

„ mutabiliay VahLW. Indies (Trinidad)^. 

Guiana. 
LIPPIA betuHfolia, Kunth. 



,, gemminata, Kunth, 
LANTAN A camara^ Z. 

,>. reticulata, Fers, 

,, Sellowiana, 

„ involucrata, Z. 



Trinidad, Tropical South. 

America. 
Western Tropics. 
W. Indies (Trinidad), Tro- 
pical South America. 
Cuba, Jamaica. 
Monte Video. 
Trinidad, Jamaica,- Pa- 
nama. 
CITHAREXYLON quadrangulare, Jacq, Western Tropics. 
„ cinereum, Z. Jamaica, Cuba, Trinidad. 

DURANTA Humieri, Jacq. W. Indies, Tropical South; 

America. 
„ stenostadiys, 1 

turbinata. / ^'>'*- ^'*- ^^>^^<i^^' 
„ Ellisia, Jacq, 

PETREA volubile, Jacq. "Vlanezuela, Trinidad. 

„ erecta, W. Indies, Venezuela* 
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PETREA arborea, Kunth, Venezuela, Mexico. 

CONGEA tomentosa, Roxh. India, West Africa. 

TECTONA grandis, Z. India. 

CLEEODENDRON hastatum, Wall. Silhet. 

,, fragrans, Vent. China. 

„ Kempferii, South America. 

„ tomentosum, India. 

,, splendens, Bon. China. 

„ Thompsonae, Hook. West Africa. 

„ volubile, Guinea. 

AMASONIA erecta, L. Trinidad, Venezuela. 

GMELINA arborea, Roxh. India. 

VITEX capitata, Vahl Trinidad, Guiana, Brazil. 

HOMLSKIOLDIA sanguinea, Ret%. Himalaya, Silhet. 

ACANTHACE^. 

THUNBERGIA alata, Bojer. 1 Mosambique, India, Cey- 

,, ,, var. alba, / Ion. 

,, Vogeliana, India. 

„ Hawtaynii, ^aW. India, Ceylon. 

,, fragrans, Roxh. India. 

„ Harrisii, Madagascar. 

HEXACENTRIS Mysorensis, Mysore. 

„ lutea, Moulmeine. 

DIPTERACAKTHUS Herbstii, Book. Brazil. 
RUELLIA geminiiflora, Kunth. W. Indies, Venezuela. 
HENEREYA scandens, Lindl. Sierra Leone. 
ASYSTASIAGangetica, T.Ander. Tropical Asia & Africa. 
STEPHANOPHYSUM Baikei, 
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BAELERIA cristata, Z. Ceylon, Java, China. 

,, Prionitis, Z. India, Ceylon, Abysinia, 

, , Arnottiana, I^.ah, E, Ceylon, 

y, Gibsoni, Dah, India. 

,^, lupulina. India. 

CROSSANDEAinfundibuliformis, 

iV. ah. E, South India, Ceylon. 
<]^EISSOMERIAau^antiaca, Lindl, Brazil. 
ALPHEL ANDRA tetragona, N.ah. E. Equatorial America, 

Trinidad. 

„ oristata, U.K. W. Indies. 

„ -pulcherrima, Brazil. 

„ Leopoldii, Brazil. 

PACHYSTACHYScoccinea,iV^^tf«.Trinidad,GuianatoBrazil. 
GRAPTOPHYLLUMhortenBis, men. Islands of Pacific. 

,, „ vars, versicolor, 

„ ,, bicolor, 

CYRTANTHERAmagnifica, Nees. Brazil. 

„ catafrsefolia, Brazal. 

,, Pohliana, Brazil. 

,, velutina, Brazil. 

„ sp. Trinidad (Aripo). 

JUSTICIA Adhatoda, Z. India, Ceylon. 

„ decussata, Rox, Burmah. 

,, secunda, VaM. W. Indies, S. America. 

„ androssemifolia, T. Anders. W. Indies (Trinidad). 
ERANTHEMUM nervosum, R.Br. India. 

,, leuconervum, Brazil. 

„ rubronervum, Cordilleras. 

BELOPEEOME nemorosa, jyees, Jamaica, Trinidad. 
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DICLIPTA Martinicensis, Jun. Martinique, Trinidad. 
BEAVAISIA floribunda, DC, Western Tropics. 

PEDALIACE^. 

MAKTTNIA diandra, Glox. Cuba to Mexico. 
SESAMTJM orientale, Z. Tropical Asia & N. Africa. 

BIGNONIACE^. 

BIGNONIA sBquinoctialis, X* Western Tropica. 

,^ Martinii, DC. Trinidad. 

„ unguis, Z. W. Indies (Trinidad). 

„ rufinervis, Hoff. St. Vincent, Trinidad^ Ve- 

nezuela. 

„ venusta, Ker. Minas Gereas. 

MILLINGTONIA hortensis> Z. Burmah. 
CALOSANTHES Indica, Blume. India, Ceylon, Oliina. 
MACFADYEJh^A uncinata, A, DC, Guiana, Trinidad. 
ARABIDiEA Sieberii, DC, Trinidad. 

FETHECOCTENIUM Aubletii, Splitz. Mexico to Brazil, 

(Trinidad). 
SPATHODEA stipulata, Wall. Burmah. 

„ Indica, India. 

STEKEOSPEEMTJMchelonoides, ^.i>C. India, Ceylon. 
PHYLLAETHRON Comorense, Boj, Comoro Islands. 
COLEA cauliflora. A, DC. Madagascar. 

CRESENTIA Cujeti, Z. Mexico toBrazil(Trinidad) 

„ alata, H, B, K, Mexico. 

„ Curcubitina, Z. W. Indies, Venezuela. 

,, macrophylla, Venezuela. 

PARMENTIEKAcerifera;2?C7. Panama. 
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KIGELIA pinnata, A, DC, Mozambique. 

GESNERIACE^. 



COLUMNEA longiflora, 


>> 


Bcandens, Z. Dominica, Trinidad, Guiana, 


>» 


hirsuta, Swartz. Trinidad. 


BESLERIA lutea, Z. Western Tropics. 


EPISCEA melittifolia, Mart. W. Indies (Trinidad). 


GESNERIA corymbosa, Swart%. Jamaica. 


ISOLOMA hirsuta, Reg, Trinidad, Venezuela. 


ACHIMENE8 longiflora, JDecsne, Guatemala. 


>> 


grandiflora, Decsne. Mexico. 


>) 


coccinea, Pers. Jamaica. 


» 


vars. — ^Amhoise Verschaplt, 


>> 


„ Beaumanniana, 


ii 


„ Carl Woolfarth, 


99 


,, Dazzle, 


>> 


„ Estella, 


>y 


„ Grandis, 


99 


„ Georgeana Discolor, 


>> 


„ Margarette, 


>> 


„ rosea magniflca. 


GLOXIMA Passinghami, Rio Janeiro. 


>> 


nebra, Rio Janeiro. 


n 


speciosa, Rio Janeiro. 


>> 


vars. — ^Acton Green, 


» 


„ Alico Mande, 


>> 


„ A. de Kimbler, 


)) 


„ Cerise violet, 



Emerald, 
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GLOXINIA vara. — Emperatrice Eugenie, 

Esperance, 

Indienne, 

Leander, 

Lord Lyon, 

Mdme. de Smet, 

Mon. Borsig, 

Princess Mary, 

Rose et cochinille. 
RYTIDOPHYLLUM grande, Mart. Jamaica, Trinidad. 
-ZESCHYNANTHUS grandiflorus, G. Don. Bengal. 
,, speciosus, JSbok. Java. 

„ pulcher, Decsne. Java. 

, , Lobbianus, Jlook, Java. 

,, Albicans, Borneo. 

SCROPHULARIEiE. 

BROWALLIA demissa, Z. W, Indies (Trinidad), Tro- 

pical South America. 
BRUNSFELSIA Hopeana, ^a»<A. Trinidad, Brazil. 

eximia, Scheid, Brazil. 

acuminata, Rio Janeiro. 

calycina major, Brazil. 

confertiflora, 

Americana, iSMJfljrfe.'W. Indies (Trinidad). 
ANGELONIAsaUcarifolia,i?o»i?/. Trinidad, Tropical South 

America. 
ANTERRHINUM majus, L, Europe. 
MAXJRANDIA Barclayana,Ztni?/. Mexico. 
PENSTEMOJSr congestus, Mexico. 

LOPHOSPERMUM Bcandens,Z>p». Mexico. 
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MYOPORINJE^. 

BONTIA daphnoides, L, Barbadoes, Trinidad. 

A VICENNIA nitida, Jacq. Western Tropics and Tro- 

pical Africa. 

UTRICULARIE^. 

XJTRICULAEIA montana, Jacq, Western Tropics. 
,, angustifolia, Benj, Trinidad, Guiana. 

,, myriocysta,iS^.irj7. Trinidad, Guiana. 

POLYGALACEiE. 

POLYGONUM acre, Kunth. 

, , acuminatum, JTiw^^. Western Tropics. 

COOOOLOBA uvifera, Jacq, Western Tropics. 

„ latifolia. Lain. Trinidad, Guiana. 

„ crescentiifolia, Cham, Trinidad, Brazil. 

„ Guianensis, Meian. Tiinidad, Guiana. 

„ punctata, L. W. Indies (Trinidad), Ve- 

nezuela. 
ANTIGONON leptopus, Eooh et Am. Mexico. 

NYCTAGINEiE. 

BOEEHAAVIA erecta, L. Western Tropics. 

^ ^ paniculata. Rich Western Tropics. 

MIEABILIS Jalappa, L, Western Tropics. 

BUGAINYILLEA glabra, CAow.EioJaneiro,MinasGerea». 

, , spectabilis. Wild. Brazil. 

,, warsewiczii, 

PISONIA alba, Spanh Timor. 

„ inermis, Jacq. Western Tropics. 

„ aculeata, L, Western Tropics, &Mada- 

gascar. 
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•CHENOPODIACE^. 

€HENOPODIUM ambrosioides, L. Western Tropics. 

AMARANTACEiE. 

CELOSIA cristata, Moy. India, Java. 

AMARANTHUS oleraceus, Rox. Tropics (cultivated). 

„ „ tricolor, Japan. 

„ sanguinens, L. Tropics. 

„ caudatus, India. 

PHYTOLACCACEiE. 

PETIVERIA alliacesB, Z. Western Tropics. 

EiViNA IsBvis, L. Western Tropics. 

PHYTOLACCA icosandra, Z. Western Tropics. 

LAURINEiE. 

CINNAMOMTJM Zeylanicum,^r«y». Ceylon. 

, , nitidum, iV. db, E, Sumatra* 

„ sp. 

CAMPHOEA officinarum, Bauh. Japan, China. 
PERSEA gratissima, N, ah. E, Tropical America. 
AYEDENDRON citrifolium, iV^^«. Trinidad, Brazil. 
NECTANDEA mollis, Nee8, Western Tropics. 

„ sanguinea, -Ko^^J. Western Tropics. 

LAUBUS nobilis, Z. Asia Minor, shores of Me- 

diterranean. 

M aggregata, Sims. China. 

SANTALACE^. 

SANTALTJM album, Z. Jlalabar, Islands of Ma- 

layan Archipelago. 
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THYMELE^. ' 

DAPHNOPSIS tinifolia, Grise. Jamaica. 
LAGETTA linearis, Lam. Jamaica. 

„ funifera, Brazil. 

HERNANDIE^. 

HERNANDIA sonora, L. E. Indies, Pacific Islands. 

PROTEACE^. 

GREVILLEA robusta, Cunn, Moreton Bay. 

EHOPALA Skinnerii, Guatemala. 

„ De Tonghii, Guatemala. 

,, crenata, 

„ montana, Aulh Panama toBrazil, Trinidad. 

HAKEA lissospermum, Australia. 

„ salicifolia, Australia. 

,, acicularis, Australia. 

ELEAGNACE^. 

ELEAGNUS reflezus, China, Japan. 

„ „ variegatus, China, Japan. 

MYRISTICEiE. 

MTRISTIOA fatua, TT. Surinam. 

„ fragrans, MoutL Moluccan Archipelago. 

„ Surinamensis, iZo/antf. Trinidad, Guiana, Brazil. 

„ ep. Trinidad. 

ARISTOLOCHIACE^. 

AEISTOLOCHIA grandiflora, 8wart%, Jamaica, Trinidad. 
„ odoratissima, Zr. Jamaica, Trinidad, Yene- 

zuela. 
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ARISTOLOCHIA barbata, Jacq. Trinidad, Venezuela. 
„ triloba, L. Western Tropics. 

NEPENTHACE^. 

NEPENTHES Eafflesiana, JacL Singapore, Sumatra. 
„ gracilis major, Singapore, Sumatra. 

„ Isevis, Singapore, Sumatra. 

„ ampuUacea, Singapore, Sumatra. 

BEGONIACEiE. 

BEGOMA humilis, Bryand. Trinidad. 

„ ulmifolia, Wild. Trinidad, Venezuela. 

,, glandulifera, Grise, TriTi idad. 

,, scandens, Swartz, „^-*Smmica, TriBi^d, Gui- 







ana to Brazil, ^| 


ft 


fagifolia, Fish. 


Brazil. j| 


if 


Malabarica, Bryand. 


India. A 


if 


Maerhingii, 


India. \ 


If 


nitida, Bryand, 


Jamaica. w 


ff 


Ingramii, Moore. 


Peru. 


ft 


Diswilliana 


Peru. 


If 


fuschioides. Hook. 


New Grenada. 


}f 


acrifolia, Kunth. 


Mexico. 


>> 


Natalensis, 


IN'atal. 


>) 


manicata, Brong. 


Brazil. 


if 


heracleifolia, &. ^ C. Mexico. 


>> 


Eex, J. Fz. 


Assam. 


n 


,, 8ambo, 




ff 


,, Princess Marie 


f 


>» 


riciniifolia, 


Mexico. 


}f 


hydrocotylifolia,iZ(?oy&. Tropical South America 


V 


nelumbafolia, 


Brazil. 
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BEGONIA velutina, 




craseicaulis, Lindl 




macrophylla, JFild, 




muricata, Scheidw, 




longipes, Eook. 




sp. 




dichotoma Wild. 




argyrostigma, FUd 




undulata, Schott. 






1» 



Guatimala. 
Jamaica. 
Brazil. 
Mexico. 
Cuba. 
Caracas. 
Brazil. 

Mexico to Brazil, 
sp. Mexico. 

Beautiful hybrids raised in the Botanic Garden, 

/"^ybridajB. velutina, 1 

B. ricmiifoUa, j"- Attorney -QeneraL 

,, B. Malabarica, 1 

B. acerifolia, /^- ^uleika. 

„ „ J. Mrs. C.W. Warner. 

„ 'B. Mserinhgii, 

B. argyrostigma, 
^, hybridization uncertain, a. 



J- 



EUPHORBIACE^. 

HEIRONTMA alchornoides,-4?/«w. Jamaica, Trinidad. 
•CICCA disticha, L- Cultivated inTropical Gar- 

dens. 
PH YLL ANTHUS Conami, SwarU, Western Tropics. 
,, Niruri, Z. Tropics. 
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JATEOPHA gossypifollum, L. W, Indies (Trinidad), 
hasta, Jacq. Cuba, Trinidad. 

Curcas, L. Tropics, 

podagrica, ffboL. New Grenada, 
pandurseformis, Wild. Cuba, 
multifida, Wild. Tropical South America. 



Tropics. 
Tropics.. 

Moluccas, Timor.. 
E. Indies. 

W. Indies (Trinidad), 
-'^nidad). 
W. Indies (TnJrs^ad). 
W. Indies (Trinid.^). 
India, China. j 

India. 



1 



3 



JANIPA Mainhot, £:unth. 

y^ utiJissima, Fohl. 
ALEURITES trUoba, Forst. 
mCINUS communis, Z. 
CEOTOIT eleuteria, Swarh. 

„ urticifolius, Lam, 

„ hirtus, L^Eer, 

J I gossypifolium, Vahl'.. 

,, tiglium, Z. 

,, discolor, 
eODIJEUM pictum, HooL 

,, variegatum, Blume. 

,, „ vaj. longifolium, 

„ „ „ elegans,. 

,, ,, ,, medium, 

,, „ ,, premorsum, 

TRIGONOSTEMON nemoralis, Thwaites, Ceylon. 
C^LLEBOGYNE ilicifolia, J. Sm, AustraHa. 
MABEA occidentalis, £enth, W. Indies (Trinidad).. 
ACALYPHA macrostachya, Jacq. Trinidad, Caracas. 
TEAGIA volubilis, £indl. Western Tropics. 

SAPIUM aucuparium, Jacq. Western Tropics. 
HIPPOMANE Mancinella, Z. Western Tropics. 

ff epinosa, 



>> Philippine Islands. 
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HURA crepitans, L. 
OMPHALEA triandra, Z. 
DAIjECHAMPIA ecandens, Z. 

,, Hoezliana, 

EUPHORBIA hypericifolia, Z. 

,, splendens, Boj. 

„ Canariensis, Z. 

„ lophagona, 

,, tetragon a, 

EOTTLERA tinctora, Roxh. 
SAUROPUS Gardnerii, 

BUXUP^^f^mpervirenSj 



Western Tropics. 
Trinidad, Jamaica, Guiana 
Western Tropics. 
New Grenada. 
Western Tropics. 
Bourbon, Madagascar. 
Canary Islands, C. G.Hope, 
South Africa. 
South Africa. 
India. 
India. 
Ju88, China. 
Britain, South Europe, Persia. 



PUT]^ iJ^JlYARoxburghii, ^Ta/^. India. 

i SALICINE^. 

SALI^ . Babylonica, Z. Levant. 

j'» Humboltiana, Wild. Mexico to Peru. 

■' URTICACE^. 



URERA Caracasana, Gaud, 

,, baccifera, Gaud, 
LAPORTEA magnifica, 
PLEURYA fiBstuans, Gaud, 
PILEA micromera, Liehm. 

„ inaequalis, Wedd, 
URTICA sp. 
BCEHMERIA nivea, Gaud, 

„ cylindrica, Wild, 

„ ramiflora, Jac^, 

PHENAX vulgaris, Wedd. 



Western Tropics. 
Western Tropics. 
India. 
Tropics. 

Western Tropics. 
W. Indies (Trinidad). 
Martinique. 

India, Ceylon, China, Ma- 
lay Islands. 
W. Indies (Trinidad). 
W. Indies (Trinidad). 
Martinique, Trinidad, BraziL 



Digitized by CjOOQ IC 



VhANTS IN THE EOTAL BOTANICAL GABDEKS. 



319 



MORACE^. 

MOEUS alba, Z. Asia Minor, Himalaya. 

„ nigra, Wild, Italy. 

BEOUSSONETIA papyrifera, Vent China, Japan. 
MACLUEA zanthoxylon, EudL Western Tropics. 



Trinidad, Tropical America 
Jamaica, Trinidad. 
W. Indies (Trinidad). 
Trinidad, Antigua. 
Asia Minor. 
Brazil. 



FICUS nymphsefolia, Z. 

,, laurifolia. Lam. 

„ crassinerva, Desf, 

„ populnea, Wild, 

„ carica, Z. 

,, ferruginea 

„ pallida, Fahl. 

„ religiosa, 

„ elastica, Eoxh, 

,, comosa, Eoxb, 

,, indica, Z. 

,, elastica, Iloxh. 

„ repens. Wild. 

,, congomerata, Eoxh. 
DOKSTENIA Contrajerva, Z. 

ARTOCARPACE^. 

BROSIMUM Aubletii, Poepp. Western Tropics. 

,, Alicastrum, Swartz. Jamaica. 

CEOKOPIA peltata, Z. W. Indies, Venezuela. 

AETOCAEPUS incisa, Z. Pacific Islands. 

„ „ var., 

,, integrifolia, Z. India. 

„ Lakoocha, jRcoji. India, Ceylon, Java. 

CANNABINI^. 

CANNABIS sativus, Z. Central Asia, Himalaya* 



India, Ceylon. 
India. 
India. | 

India, Ceylon. ^ 
Tropical Sikkim, ea 
Bengal, Assam. ^ 
Tropical Himalaya. 
Western Tropics, 
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CASUARINACEiE. 

CASUARINA equisetifolia, Forst. Moluccas. 

,, torolosa, AtL i!^ew South Wales. 

„ leptoclada, Miqueh New South Wales. 

„ quadrivalvi8,ZaW/.New South Wales, I^qw 

Zealand. 
„ sp. West Australia. 

PIPERACE^. 

PIPEROMIAiiiimularifolia,irw»^A.W. Indies (Trinidad). 

,, exilis, Grise. W. Indies (Trinidad), 

tenella. Diet, Western Tropics. 

" ' *h. Jamaica, Trinidad, Brazil, 

repens, Kunth, W. Indies (Trinidad), 

obtusifolia, Miq. Mexico to Brazil, 

incana, Haw. Brazil, 

rubella, Haw, W. Indies, 

clusifiefolia, Brazil. 

,,** arifolia, variegata, New Grenada. 

ENKEA smilacifolia, Kunth, Panama to Brazil(Trinidad) 

,, Sieberi, Miq. Western Tropics. 

SCHILLERIA caudata, Kunth. W. Indies (Trinidad). 

AETAJ^THEBredermeyeri, Miq, W. Indies (Trinidad). 
,, adunca, Miq. 
„ scabra, Miq, 
„ tuberculata, Miq 
„ sequalis, Miq, 




I 



V 



PIPER nigrum, 

„ Cubeba, L. 
OTTONIA Vahlii, Spreng. 



Jamaica, Trinidad, Brazil. 
St. Vincent, Trinidad. . 
Dominica, Trinidad. 
India, Ceylon, Malayan 

Archipelago. 
Malayan Archipelago. 
Trinidad. 
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PINACE^. 




^INUS Ehrenbergii, 






j> 


Canariensis, Buck, 


Canary Islands, 




)» 


Nordmanniana, 


Crimea. 




9» 


macrophylla, lAndl, 


Mexico. 




^1 


insignis, Dcmglaa. 


California. 




it 


Strobus, Z. 


North America. 




}f 


Terschafeltii, 


Mexico. 




^9 


Antoniana, 


Mexico. 




99 


maginfica, 


Mexico. 




99 


longifolius, Lam. 


North India. 




>> 


parviflorus, 


,cwjun^^^^^^ 




>> 


Menzicsii, Land. 


California. 


\ 


AEAUOAKIA imbricata, P^o« 


. ChiH. 


i 


»9 


excelsa, Ait. 


Norfolk Island. 


91 


Bidwellii, Hooh. 


Moreton Bay. 


ft ' 

1 


>-> 


Cookii, Hook. 


New Calidonia. 


le^ 


DAMMAEA Moorei, 


New South Wa] 


JUNIPEKUS excelsus, mid. 


Himalaya. 




99 


Chinensis, 


China. 




M 


thurifera, Wild. 


Spain. 




)9 


Japonica, 


Japan. 




» 


Barbadensis, Wild. 




>> 


sagittifolia, 






THUJA orientalis, Tourne, 


Asia. 




» 


aurea, 


Japan. 




» 


gigantea, 


California. 




LIBEOCEDKOS decurrens, 






BIOTA 


w pendula, JEndl. 


North India. 




}} 


Meldensis, Garden hybrid. 
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THUJOPSIS dolabrata, Japan. 

„ borealis, GUnca. California. 

,, Isetevirehs, Japan. 

CEYPTOMEEIA elegans, Japan. 

„ Japonica, Don. Japan. 

„ Lobbi, 

CUPEESSUS sempervirens, Candia. 

,, pyramidalis, Tbr^. South Europe. 

„ horizontalis, Mill. South Europe. 

,, torulosus, California. 

„ funebris, EndL China, Japan. 



)* 


^-^i^^swtl:^^ 


China, Japan. 


CIN<> 


jTOEA obtusa, 


Japan. 


"It 


picifera, 


Japan. 


squarrosa, 


Japan. 


\ ^ 


princeps, 


Japan. 


ft 


leptoclada, 


Japan. 


' J 


filifera, 


Japan. 




ericoides, 


Japan. 




plumosa, 


Japan. 



CALLITEIS quadrivalvis, Fent South Europe, North Africa 

„ Australis, Australia. 

„ columnaris, Australia. 

TAXODIUM distichum, North America. 

WIDDEINGTONIAcupressoides,Cape G. Hope. 
EEENELA Gunnii, Tropical Australia. 

„ Ventenanti, New Holland. 

TAXACE^. 

TAXUS baccata, Europe. 

„ horizon talis, Europe. 
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TAXUS drupaceus, China. 

TOEEEA nucifera, Japan. 

PODOCAEPUS elongatus, P. 8, South Africa. 
,> neriifolius, B. Don. Ndpal. 

if salicifolius, Eunth. Trinidad, Jamaica, Cuba* 

,) coriaceus, Etch, Trinidad, Jamaica* 

CtCADE^. 



China. 

Moluccas^ 

Moluccas^ 

South Africa^ 

Mexico. 

Cuba, Hayti, Jamaica. 



CTCA8 revoluta, Thun. 

„ circinalie, Z. 

„ Eumphii, Miq». 

„ Bp. 
DION edule, Zindl 
^AMIA integrifolia, Ait 
MACROZAMIA Denisoni, Moori et Muel. Moreton Bay. 
ENCEPHALAETOSLehmannii,Cape G. Hope. 

„ villosus. Cape G. Hope, 

)i Barterii,i?bo^.'We8t A&ica* 

PALMES. 

CHAMiBDOElEA excelsa, Mexico. 

llYOSPATHE pubigera, Grise. et Wendl. Trinidad. 



EUTEEPE sylvestris, 
)) oleracea, Mart. 

„ sp. 

CENOCAEPUS Batua, Mart. 

OEEODOXA oleracea, Mcvrt. 

PINANQA maculata, 



Brazil. 

Jamaica, Trinidad, Guiana. 

Trinidad. 

Trinidad, Amazon. 

W. Indies (Trinidad), 

Mexico to Brazil. 
Bengal. 
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AEECA Catechu, Z. 


India, Ceylon, JIalayaa 




Peninsula. 


„ rubra, Bmj* 




„ Lorrida, Ghriff. 


Moluccas. 


, , Madagascariensis, Ma/r\ 


L Madagascar. 


„ lutescens, 




„ Bauerii, Eooh. 


Norfolk Island. 


^EAFOETHIA elegans, R. Br. 


Tropical Australia. 


CAKYOTA urens, Z. 


India. 


„ Bobolifera, Wall. 


India. 


„ Cummiiigii, 


Pacific Islands* 


„ initis. Lour. 


€hina. 


„ elegans, 




„ humilis, Rein. 




CALAMUS Eoxburghii, Z. 


India. 


^, viminalis, 


India. 


9, Jenkinsii, 


India. 


„ asperrimuSy 


Borneo, Sumatra. 


„ sp. 


India (Calcutta). 


"MAUiilTIA flexuosa. Mart. 


Trinidad. 


B0EAS8US flabelliformifl, Z. 


Eastern Tropics. 


liATANIA glaucopbylla, 




„ mirabilis. 




„ Borbonica, 2. 


Bourbon. 


„ Commersonii, Z. 


Mauritius, Madagascar. 


<JEpN0MAvaga,6^m^.^^]rtfwe?/. Trinidad, Tropical South 




America. 


jy Schottiana, Mart 


Brazil, New Ghrenada, 


„ fenestrata, S[ort. 


Brazil. 


r9 Yerschafelti, 


BraaU. 
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MANICAEIA saccifera, Ma/rL 

PEITCHARDIA Pacifica, 
COEYPHA umbraculifera, Z. 

,, elata, Rox, 

f, Australis, 

LIYISTONA Jenkinsii, Oriff. 
Lieu ALA spinosa, Warmh, 
SABAL umbraculifera, Mart. 

„ Palmetto, 



Trinidad, Tropical South. 

America. 
Pacific Islands. 
Ceylon, Malabar. 
Bengal. 
Australia* 
Assam. 

Malayan Peninsula, Java.. 
Bahamas. 
Central America, 



mauritiiformis, Grise, et ^cwt^^.Trinidad (?) Venezuela* 



„ Adansonii, Quern, 

„ carata, iT.P., MS. 
CHAMJEEOPS stauracantha, 
EAPHIS flabelliformis, Ait 
THEINAX parviflora, Swartz. 

,, radiata, Lodd, 

PHOENIX dactyHfera, X. 

„ sylvestris, Roxl. 

,, Leonensis, Roxh, 

,, farinifera, Roxh. 

„ acaulis, Roxh. 

„ sp. 



South United States. 

Trinidad. 

Mexico. 

Japan, China. 

Jamaica, Trinidad. 

Jamaica, Trinidad. 

N. Africa, Syria, Arabia. 

Bengal. 

Sierra Leone. 

India (Sunderbund).. 

Bengal, Behar. 

India. 

Trinidad. 



DESMONCUS major, Crmg. 

„ mmoTyir.F,fMS, Trinidad. 

BACTEIS simplicifrons, Mart. Trinidad, Brazil. 

„ acanthonemis. Mart 

„ Cuesa, Creu^. 

„ maraja, 

n sp. 



Trinidad, Guiana, BraziL 

Trinidad. 

Brazil. 

Trinidad*. 
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GUTTJETiMTA speciosa, Tropical South America- 

„ sp, Trinidad (Mission). 

MAETIJ^TEZIA caryotBefolia, Martinique, San Domingo, 
ACEOCOMIA sclerocarpa, Mart. Trinidad, Panama. 

,y Yulgare, Z. Trinidad, Tropical South 

America. 
Mexico. 
Jamaica, Martinique, Sau 

Domingou 
Brazil. 
Brazil. 

Trinidad, Tropical South 
America, 
caribeea, Grise. et WendL Trinidad, Guiaaa, Surinam^ 
Yenezuela. 
"West Africa. 
Naturalized in almost all 

Tropical Countries, 
Brazil. 
Brazil. 

Tropical South. Amotica« 
Brazil. 
Brazil. 
Brazil, 



ij Mezicana, 

,y rostrata, Hook. 

ATTALEA compta, Mart. 

,, mirabills, 

MAXIMILIANA regia, Mart. 



ELAIS Guiniensisy £, 
CQCOS nucifera, L. 



„ plumosa, Mart. 

,> botryophora. Mart. 

„ campestris, Lodd* 

„ amara, Jacq. 

y, coronata, Mart. 

„ Eomanzorffii, 
DIPLOTHEMIUM maritium, Mart. Brazil. 
AE.K.HENQA saccharifera, Za J»7/. Malayan Islands. 
WALLICHIA caryotoides, Eoxh. Tropical Sikkim, Assam* 
PHYXELEPHAS macrocarpa, Euiz. et Pav. Guiana, Suri 

nam, New Grenada. 
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CAKLUDOYICA palmata, BrazU. 

,, Plumierii, Kunth, Trinidad, Demerara. 

PANDANUS odoratiasimus, L.f. Shores of India & Arabia. 





utilifl, £qfer. 


Mauritius. 




furcatus, Eoxh, 


Tropical Sikkim, 




yariegatus, Miq. 


Balie. 




elegans, 


Isle of France. 




Lais, 


Hab. Ignot. 




Australis, 


Australia. 




humilis, Humph. 


Mauritius. 




inermis, JRoxb. 


Amboyna. 




TYPHACE^,. 



TYPHA angustifolia, Z. 

„ „ var. Domingensis, Pers, Trinidad, 

(this var.) Texas to BraziL 

AROIDE^. 

AMOEPHOPHALLUS campanulatus, Blume. Tropics. 

„ bulbifer, ^/w/»tf. Bengal, Malay Peninsula, 

CALOCASIA odora, Bron^. Pegu. 

„ antiquorum, Schott. Cultivated in Tropical 

Countries. 

„ macrorhiza variegata, Tropical Asia. j 

„ metallica, Borneo. 

„ Yeitchii, Borneo. 

„ Lowii, Borneo. 

,, Jenningsii, New Grenada. ^ 

,, gigantea, New Grenada. 
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CALADIUM bicolor, Fent. Brazil. 

„ Bplendens, 

„ Chantinii, 

„ Newmanii, 

„ Wightii, 

„ Peocile, 

„ Houletii, 

„ hastatum, Zam, 

„ Belleymei, Brazil. 

„ marmorata, Math. Tropical Soutli America,. 

>» argyrites, Lamb, Brazil. 

ACONTIAS heUiborifoHus, Schott.Westem Tropics. 
XANTHOSO^IA SLtTOYirejia.Kunih, W. Indies. 

,, sagittifolium, SchotLW. Indies (Trinidad). 

PHILODENDEON dispar, ^c^o^^. Jamaica, Trinidad, Brazil.., 

„ tripartitum, >Sc?Ao<^. Jamaica, Trinidad, Brazil. 

„ erubesceus, ZiW/. Jamaica, Trinidad, Brazil. 

ANTHURIITM violaceum, SchotLMexioo to Brazil. 

„ Guildingii, Schott. Western Tropics. 

„ cordifolium, Kunth. W.Indies(Trinidad)BraziL 

„ acaule, Kunth. , Trinidad to Brazil. 

MONSTEEA deliciosa, Brazil. 

,, pertusa, Orise, Western Tropics. 

SPATHIPHYLLUM cannsefolium, Schott Trinidad, Brazil. 
AGLAONEMA maranta3folia, Schott Brazil. 
DIEFFENBACHIA seguine, ScMt Trinidad, Tropical S. 

America. 

„ „ variegata, 

„ Weirii, New Grenada. 

11 Pearcei, New Grenada. 
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DIEFFENB AOHIA Baraquini, New Grenada. 
MONTEICHAEDIA aculeata, Crenj. Trinidad, Guiana. 

PISTACE^. 

PISTIA etratiotes, Jacq. Tropics. 

LEMNA minor, Z. Temperate&TropicalZonea 

„ trisulca, Z. Temperate&TropicalZones 

ORCHIDACEtE. 

STELIS opliioglossoides, Sioartt. Trinidad, Mexico toGuiana 
OCTOMERI Agraminiifolia, i?. j5r.Dominica, Trinidad. 
MICEOSTTLISumbellata,Zm<?/.W. Indies (Trinidad), 

Mexico. 
DENDROBIUM moschatum, WUd. Silhet. 

xnacrophyllum, Zm^fZ.Manilla. 
„ giganteum, 

clavatum, 

Dayanum, 

Dalhousianum, Paxt Moulmein. 

agregatum, Roxh, Arracan. 

formosum, Roxh. E. Indies. 

densiflorum. Wall. Nepal. 

nobile, Lindh Tropical Sikkim, Assam. 

„ Wallichianum, 

tortile, Lindl, Moulmein. 

fimbriatum, Hooh E. Indies. 
„ occulatum, E. Indies. 

albo-sanguineum, Lindl. Moulmein. 

chrysantbum. Wall. Nepal. 

Parmeri, Lindl. E. Indies. 

Pierardei, Roxh. Tropical Himalaya, Assam 

Gibsoni, Faxt. E. Indies. 



Digitized by CjOOQ IC 



330 



PB0CEEDIN6S 09 THE SCLUJillTIFIC ASSOCIAnOICi 



CiELOGTNE speciosa, 
ff ciistata, 

I80CHILU8 Hnearis, J?. JBr* 
EPIDENDEUM Ottonis, G.Echb, 
„ rtifum, ZindL 

,1 Berrulatum, G. Rchh, 

,, bicomutum, Hooh 

,j indivisum, Bradf, 

,f ciliare, Z. 



If 
it 
fy 
» 

91 

>> 

99 

}f 
99 
19 

:9 

99 
99 
99 
99 
99 
99 
If 



fragrans, Swartt, 
Trimtatis, Z. 
nutans, Swarh* 
pallidseflorum, iTooL 
noctumum, Z. 
elongatum, Jacq^ 
Schomburgkiiy LindL 
rhizophorum, 
stroboliferum, O.Echh. 
ramoBum, Jacq. 
umbellatum, Stcarh. 
sthenopetalum, SboL 
teretifolium, Swartz, 
aurantiacum, 
vitellinum, Zindl, 
macrocbilum, W>oL 
atropurpureum, 
dicbromum, 
arojaaticum, £aie. 



BomeOi 

Nepal. 

Mexico toBrazil(Trlnidad) 

Trinidad, Yenezuela. 

Trinidad^ Babamas. 

Trinidad, j'amaica. 

Trinidad, Yenezuelai 

Trinidad. 

tV. Indies (Trinidad), 

Mexico to Grenada. 
Cuba to Brazil, (Trinidad) 
Trinidad, New Grenada4 
Trinidad, Jamaica* 
Trinidad, Jamaica. 
Western Tropics. 
Western Tropics. 
Trinidad, Brazil. 
New Grenada. 
Trinidad, Jamaica, Guianet. 
Cuba to Brazil, (Trinidad). 
Cuba to Brazil, (Trinidad)- 
Trinidad,Jamaica,Guiana« 
Trinidad, Jamaica. 

Mexico. 
Guatimala. 



6uatimala« 
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HEXADESMIA fusiforrais, Griae. Trinidad. 
SOPHEONITIS grandiflora, Lindl Organ Mountains. 
BAEKERIA spectabilis, Bate. Guatimala. 

,, Skinnerii, LhidL Guatimala. 

„ Lindloyana, Bate. Costa Eica. 

BROUGHTONIA sanguinea, R.Br. Jamaica, 



LiBLIA gigantea, 


Brazil. 


M 


elegans, Morrem. 


Brazil. 


j> 


Perinii grandiflora, 


Brazil. 


» 


purpurata, Lindl. 


Brazil. 


}> 


autumnalis. Lex. 


Mexico. 


»> 


majalis, Lindl. 


Guatimala. 


CATTLEYA Dowiana, Bate. 


Costa Rica. 


>y 


TrianifiB, 




a 


Loddigei, Lindl. 


Tropical America. 


n 


Forbesii, Lindl. 


Tropical America. 


>} 


Acklandse, Lindl. 


Brazil. 


1% 


lobata, Lindl. 


Brazil. 


>} 


Skinnerii, Bate. 


Guatimala. 


79 


labiata, Lindl. 


Tropical South America.. 


>9 


MossisB, Lindl. 


Tropical South America. 


>> 


superba^ Lindl. 


Demerara. 


SCHOMBUilGKIAundulata,ZeW/. Trinidad, Venezuela, 


a 


Tibicinus, Bate. Honduras. 


LEPTOTES bicolor, Lindl. 


Brazil. 


BRASSAVOLA cuculata E.Br. 


Western Tropics. 


PHAJUS Wallichii, Zindl. 


Khasia Hills. 


» 


grandifolius, Lonr. 


* Tropics. 


BLETIA Shepperdii, Zindl. 


Jamaica. 


» 


florida, B.Br. 


Trinidad, Venezuela. 
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CTOTOPEEA Woodfordii, Lindl Trinidad, Guiana. 



VANDA Eoxburghii, R.Br. 

Batemanii. Lindl, 

insignia, Blume. 

sua vis, Lindl, 

tricolor, Lindl. 

furva, Lindl. 

cristata, Lindl. 

teres, Lindl. 

PHALJENOPSIS rosea, Lindl. 

,, amabilis, Blwne. 



India, Ceylon. 

Moluccas. 

Java. 

Java. 

Java. 

China. 

Nepal, Sikkim. 

BurmalL, Sikkim. 

Manilla. 

Philippines, & Islands of 



Malayan Archipelago, 
SACC^LABIUMBlumei, Ztw^/. Java. 

,, ampulaceum,Z«w<?/. Sikkim. 

„ giganteum, 

„ guttatum, Lindl. India, Ceylon, Cliina. 

;EEIDES Warnerii, 

„ maculosum, Lindl. E. Indies. 

,, odoratum comutum,Xo2^r. Khasia Hills, Sikkim, 

„ suavissimum, Lindl. Malacca. 

„ quinquevulnerum, Philippines. 

„ Lobbi, 

„ roseum, superbum, Lodd. E. Indies. 

„ virens, Lindl. Java. 

„ affine, Wall. I^epal. 

CYMBIDIUM Mastersii, Griff. E. Indies. 

„ aloifolium, Stv. South India, Ceylon. 

AKSELLIA Africana, Lindh W. Africa. 
ASPASIA variegata, Lindl. Tropical South America, 

and Trinidad. 



Digitized by CjOOQ IC 



]fI.A^^TS IN THE ROYAL BOTANICAL GARDENS. 



333 



Mexico. 

Trinidad, Brazil. 
Western Tropics. 
Trinidad, Venezuela. 
Trinidad, Brazil. 



TEIOHOPELIA tortilis, 

,, suavis, LindL 

NANODES discolor, LindL 
DICHEA graminea, Griae. 
LOCKHAETIA acuta, RcU. 

>, elegans, Hook. 

POLYSTACHYA luteola, ffooh W. Indies (Trinidad), 
ONCIDIUM iridifofium, Kth. Mexico to Brazil, Trinidad. 

„ triquetrum, , • Jamaica. 

,> luridum, LindL Trinidad, Venezuela. 

„ ,, guttatum, Trinidad. 

,, ampliatum, LindL Trinidad, Venezuela. 

„ „ major, 



Trinidad. 

Trinidad, Guiana. 

iN'ew Grenada. 

Trop. S.America, Trinidad. 



„ Lanceanum, 

„ Spruceanum, 

„ bifolium, R,K, 

,) . sanguineum, 

„ barbatum, LindL 

„ pulvinatum, 

), altissimum, Sw, 

„ citrinum, LindL 

,, flexuosum R.Br, 

„ papilio, LindL 

„ OeboUeta, Sw, 
ODONTOGLOSSUM Cervantesii, Llave, Mexico. 

„ grande, Bate, Guatimala. 

), gloriosum, 

„ pulchellum 

„ sp. 
BEASSIA^errucosa, Bate, 



Tropical South America. 

New Grenada. 

W. Indies. 

Trinidad. 

Carupano. 

Trinidad, Venezuela. 

Trinidad, Venezuela. 



Guatimala. 
Guatimala. 
Jamaica. 

Guatimala. 
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BRASSIA Wrayii, Guatimala. 

„ maculate, R.Br, Jamaica, Trinidad. 

,, caudata, Lindl. Jamaica. 

MILTONIA steUata, Brazil. 

STA^^HOPEA grandiflora, Lindl Trinidad, Guiana. 
PERISTEEIA elata, Hooh. Panama, New Grenada, 

Venezuela. 

), pendula, Rooh, Trinidad, Demerara. 

„ sp. Trinidad. 

BATEMANIA Oolleyi, Lindl. Trinidad, Demerara. 
GONGORA atropurpurea, Rooh Trinidad, Guiana. 

„ maculata, Lindl. Trinidad, Guiana. 

C0RYANTHE8 maculata, J^boife. Trinidad, Guiana. 
ORNITHIDIUMconfertum, <9n«tf. Trinidad, Cuba. 
HUNTLEYA violacea, Lindl Trinidad, Guiana. 

„ sp. Trinidad. 

ZYGOPETALUM cochleare, Lindl Venezuela, Brazil, Tri- 
nidad. 

„ Mackayii, Sooh Brazil. 

MAXILLARIA alba, Jamaica, Trinidad, Guiana. 

„ rufescens, Lindl Trinidad, Venezuela. 

„ pallideeflora, Rooh Trinidad, Cuba, Venezuela 

„ Bp. Trinidad (Cedros). 

,^ sp. Trinidad (Saut d'Eau). 

LYOASTE Skinnerii, Lindl Guatimala. 

ANGULOA Olowesii, Columbia. 

CAMAETDIUM ochroleucum,L^w(^/. Guiana, Venezuela. 
PAPHINIA cristata, Lindl Trinidad, Guiana. 

CATASETUM tridentatum,iZb(?>&. Trinidad, Brazil. 
2J:0EM011DES sp. Carupano. ^ 
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CLOWESIA rosea, Zindl. Venezuela.- * 

CYCHNOCHES YentriaoBa, Zindl Brazil. 
CYRTOPODIUMAnder8onii,i2.j5r.OubatoBrazil(Trinidad) 

,, cristatum, Zindl. Trinidad, Guiana. 

ORNITHOOEPHALUS gladiatus, ZTooit. Trinidad. 

„ Creugerii, ^.^{;Ad. Trinidad. 

CRYPTARRHENIA paUidfieflora, 

G. jBcAi.Trinidad,Mexico,Ecuador. 
TRIZEUXIS falcata, Zindl. Trinidad. 
RODRIGUESIA secunda,iLw/iM. Trinidad, Venezuela,Brazil 
BTJRLIIiGTONIA Candida, Zindl. Demerara. 
lONOPSIS utricularidideSjZiVit?/. Jamaica, Trinidad. 

„ pallidfiBflora, Zindl,. Trinidad. 

CALANTHE vestita, ZindL Tavoy, 

), nivalis, 

„ Veitchii, 

,, „ superba, 

LIMATODES rosea, Zindl. Martaban. 

POGONIA Surinamensis, Zindl. Trinidad, Guiana. 
VANILLA aromatica, Grise. Western Tropics. 

„ planifolia, Aud. Mexico toBrazil(Trinidad) 

„ claviculata, Sw. Jamaica, Hayti. 

„ lutescens, 

SPIRANTHES picta, ZindL Jrinidad, Guiana, Brazil. 

,, variegata, 

Trinidad. 






„' ,, punctata, 

„ - simplex, Grise. 

PHYSURUS plantagineus, Zmt^/.Trinidad, 
CYPREPIDIUM Hookerii, 

„ ^ barbatum, ZindL Java* 



Digitized by CjOOQ IC 



336 



PROCEEDINGS OF THE SCIENTIPIC ASSOCIATIOy.' 



CYPREPIDIUM venustum, Wall, Nepal. 
„ insigne, WalL Nepal. 

ZINGIBERACE^. 



E. Indies. 
E. Indies. 
Cultivated in Tropical 

Countries. 
Trinidad. 
India. 



GLOBBA sp. 
MANTISIA saltatoria, 
ZINGEBEE officinale, Eose. 

CUECUMA sp. 

„ EoBCoeana, 

EJEMPFEEIA rotundsefolia, Z. Cultivated in Tropical 

Gardens. 
AMOMUM g^anum-paradisi, Soohfil. Sierra Leone. 
„ melagueta, Rose. West Coast Africa. 

ELETTAEIAcardamomum,Jf«^o«. Malabar. 
HEDYCHIUM angustifolium, Box, India. 
,, flavescens, B,C, India. 

„ coronarium, Kan, Bengal, Cuba. 

India, Ceylon, Philippines. 
Java. 

Malayan Peninsula. 
Trinidad, Guiana. 
Trinidad, Brazil. 
W. Indie8(Trinidad)Brazil 
zebrinus; Kew Grenada. 



ALPIN^ nutans, Rose, 

„ inutica, 

), AUughas, Rose, 

COSTUS cylindricus, Jacq, 

,, spiralis, Rose, 

„ spicatus, Sw, 



CANNACE^. 



THALIA geniculata, L, 
MAEANTA aruftdinacea, /. 

,, Indica, Tuss. 

„ Tonchat, Auhl, 



Trinidad, Guiana, Brazil. 
Tropical S. America. 
"Western Tropics. 
AVestel-n Tropics. 
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PHRYNIUM sGtosum, Rose. 
„ Porteanum, 

), sagarinay 

CALATHEA discolor, Mey. 

„ Allouya, Lindl, 

,, comosa, Lindl. 

„ Van den Heckei, 

„ bicolor, Ker, 

» sp. 

„ sp. 

CANNA Indica, Z. 

,, Lamberti, Lindl, 

,, edulis, Ker. 

J, glaiica, L, 

„ Warcewiczii, Z. 



Brazil. 

Brazil. 

Brazil. 

Trinidad, Guiana, l^ew 
Grenada. 

Trinidad, Dominica, Gui- 
ana. 

Trinidad, Guiana. 

Brazil. 

Brazil. 

Trinidad (Caroni). 

Trinidad(Caroni&St. Ann). 

Jamaica, Venezuela. 

Trinidad, Guiana. 

Trinidad, Guiana. 

Trinidad, Guiana. 

Brazil. 



MUSACE^. 



MUSA paradisiaca, Z. 
,, sapientum, Z. 
,, Cavendishii, Pax, 
,, vittata, Hook, 
,, textilis, 
,, rosacea, W, 

HELICONIABiliai,Z. 



Tropics. 
Tropics. 
India, China. 
West Africa. 
Manilla, Java. 
Mauritius. 

Trinidad, Guiana to Peru. 
„ pulverulenta,Zt«(f/. Trinidad, Guiana to Peru. 

,, psittacorum, Z. Venezuela to Brazil. 

„ buccinata, Rox. Sumatra, Moluccas. 

EAYENALA Madagascariensis, Sonn. Madagascar. 
STRELITZIA augusta, Thunb. Capo Good Hope. 
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8TRELITZTA regina, H, K, Cape Good Hope. 
PHENACOSPEEMUM Guianensis, Endl Guiana. 

IRIDEiE. 

CIPURA paludosa, AuU. Tropical America. 

„ Martiiiicensis, Kth, W. Indies, N. Grenada. 

„ sp, Trinidad. 

WATSONIA speciosa, 
GLADIOLUS psittacinus, Z. 

LILIACE^. 

GLOEIOSA superba, Z. Bengal, Assam. 

HEMEROCALLIS fulva, IF, Levant. 
AGAPANTHUS umbellatus, merit. Cape Good Hope. 
POLIANTHES tuberosa, Z, Tropical America. 
PHORMIUM tenax, For^L Australia. 

SANSEVIERAGuineensis, ]^«7i?. Guinea. 

„ teretifolia, Guinea. 

,, sessiliflora, Gard, China. 

ALOE Soccotrina, Lamh, Soccotra. 

„ frutescens, Cape Good Hop^. 

,, vulgaris, Lamh, Tropics. 

„ spinulosus, Cape Good Hope. 

„ coarctata, i?^m ^< /ScAm/^^5. Cape Good Hope. 
YUCCA gloriosa, W, S. United States America^ 

Mexico. 

„ sp. 

,, aloifolia, variegata, Z. Jamaica, Mexico.. 
SCILLA maculata, 

ORNITHOGALUM lacteum, W, «Cape Good Hope. 
TULBAGHIA alliacea, W, Cape Good Hope. 
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TRITONIA 


aurea, Pappe. 


Cape Good Hope* 


ASPARAGUS officinalis, Z. 


S. Europe. 


>> 


sp. 


IS'atal. 


CORDYLINE heliconieefolia, 


Brazil. 


99 


Rumphii, JTbo^. 


New Zealand*. 


» 


sp. 


South Africa. 


19 


rubra, 


Australia. 


DRAC-^NA Draco, TT. 


Teneriffe, Socotra. 


99 


tesellata, 




99 


arborea. 


Sierra Leone. 


yf 


Assamica, 


Assam. 


99 


terminalis, 


E. Indies, China. 


*9 


nobilis. 




99 


ferrea, ^. K 


China. 


99 


cannsefolium, 




119 


fragrans, M. K. 


Africa. 


>> 


gracilis. 




99 


vivipara, 




99 


sp. 


Natal. 


GASTERIA sulcata, 


Cape Good Hope* 


99 


Isete-puncatata, 


Cape Gt)od Hope* 


99 


verrucosa, 


Cape Good Hope* 


>l 


glabra, 


Cape Good Hope. 



DIOSCORE^. 

CIOSCORM alata, L. ' Cultivated in most Tropi* 

cal Countries. 
), „ vars. a & b, GriBe, 

„ bulbifera, X. E. Indies, China. 

), Kegeliana, Gr, Trinidad. 

j, multiflora) Pm?. W. lAdies (Trinidad)* 
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DIOSOOEEA discolor, Tropical South America, 

Trinidad. 

COMMELYNACEiE. 

COMMELYNACayeniieiisis,£*tf^.W. Indies (Trinidad) to 

Brazil, Tropical Africa. 

, , persicarif olia, B C. 

,, elegans, j^n^A. Cuba to Brazil (Trinidad). 

TEADESCANTIA geniculata, Jac^. W. Indies (Trinidad), 

Mexico to Brazil. 

,, discolor, Stoartz, Trinidad, Guadaloupe. 

jf umbellata, FahL Trinidad, Brazil. 

,y Warcewiczii, Brazil. 

„ sp. Trinidad. 

HAPATEA paludosa, Auhl. Brazil, Trinidad. 
DICHORIZANDRA Aubletiana, Etch. Western Tropics. 

yi thyrsiflora, Fbn^?. Brazil. 

„ vittata, 

,9 undata, Peru. 

CYPERACE^. 

jf polystachyus, EoU. Tropics. 

„ compressus, Z. Tropics. 

I, viscosus, Ait* Western Tropics. 

OYPEBUS laxus, Zamh. Western Tropics. 

ly Surinamensis, Bott Mexico toBrazil(Trinidad) 

I, tricbodes, Orise, Jamaica, Trinidad. 

„ odoratus, Z. W. Indies (Trinidad). 

H elatus, Z. E. and W. Indies, Quiana. 



L 
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CfYPEEUS VahHi, Steud. 


W. Indies (Trinidad)^ 


ft 


ligularisy X. 


W. Tropics, S. Africa. 


n 


densiflorus, Jlf^y. 


Western Tropics. 


II 


cyclostachys, Grtse. 


Trinidad, Jamaica. 


n 


flexuosus, Fahl. 


Cuba to Brazil (Trinidad). 


n 


giganteuSy FahL 


Trinidad, Guiana. 


II 


esculentus, Z. 


Tropics, Italy, O.G.Hope. 


II 


rotundus, Z. 


Tropics, and warmer tem- 
perate parts. 


ir 


altemifolius, variegatus, Ne^ Zealand. 


SCJLKPUS retroflexus, Foir. 


Mexico toBrazil(Trinidad)^ 


n 


capitatus, Z. 


Tropics. 


II 


ferrugineus, Z. 


Tropics. 


II 


brizoides, Swartz. 


W. Tropics, 


» 


capillaris, Z. 


Tropics. 


II 


juncoides, ?Fji7(?. 


Cuba to Brazill 



KYLLIl^GA brevifolia, Eott. 

, , var. pluri&lia, ^nw.Cuba to Brazil (Trinidad)^ 

FUIEENA umbellata, BoU. Tropics. 
DIPLASIA karatifolia, Etch, Trinidad, Guiana, Brazil. 
RHTNCHOSPOKAcephalotes, VahL Panama to Brazil 

(Trinidad)... 

„ comata, ZinL Panama to Brazil(Trinidad) 

„ curvata, Ortse. Trinidad. 

„ cyperoides, Mart. Mexico toBrazil(Trinidad) 

, , stenorhyncha, Grise. Trinidad. 

„ Surinamensis, I^ees. Tropics. 

„ filiformis, Vahl Trinidad, Brazil. 

„ Yahliana, Grise, Western Tropics. 

„ Peri^oniana, Grise. Mexico toGuiana(Trinidad) 
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SCLERIA pratensis, lAndl, Cuba to Brazil (Trinidad), 

„ latifolia, Swarh, TV. Indies. 

„ bracteata, Cav. Cuba to Peru (Trinidad). 

CALYPTR00AEYAangustifolia,ir«^5. Trinidad, Brazil. 

GRAMINE^. 

ANDEOPOGON brevifolius, Swarh. Tropica. 

„ condensatus, Kunth. Western Tropics. 

„ fastgiatus, Swartz. Western Tropics. 

^y Schaenanthus, L. Asia. 

SORGHUM vulgare, Fers, Tropics, and S. Europe. 

A]SrATHERUMmuricatum,P.j5. E.Indies. 
SACCHARUM officinarum, Z. E. Indiea. 
var. Otaheite. 
„ Congo. 
„ Yellow Creole. 
„ Purple Cane. 
„ Bourbon. 
„ White Cane. 
,, EibbonCane. 
BAMBUSA gigantea, Wall. Burmab. 
„ regia, Thorns, 

„ vulgaris, Schred. 

,y spinosa, Box. 

,, Sieberi, Grise. 

„ sp. 

STREPTOGYNE crinita, P. B, 



EEAGKOSTIS pilosa, P. B. 



Burmah. 

E. Indies. 

Bengal. 

E. Indies. 

Trinidad. 

S.United States, to Guiana 

(Trinidad). 
Tropics. 
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ERAGEOSTIS ciliaris, Link. Tropics. 
ELEUSINE Indica, Grise. Tropics. 

LEPTOCHLOA mucronata, Kunth, Tropics. 

„ virgata, F, B. Western Tropics. 

, , filifonnis, R, etP. Trop. America (Triiii4ad) . 

CHLORIS radiata, Kunth. Tropics. 

„ polydactyla, Swartz. Mexico toBrazil(Triiiiiad) 

ISACHNE arundinacea, Grise. W. Indies (Trinidad) Tro- 
pical South America. 
ERIOCHLOA punctata, Hamilt W. Indies (Trinidad). 
GYISTERIUM argenteum, JJ.^.JT. Brazil. 
SPOROBOLUS virginicus, Kunth TropicalSwamps(Trinid ad 

„ littoralis, Kunth. South Canada to extreme 

South America. 

„ Jaequemontii, Western Tropics. 

„ Indicus, j5. Br, Tropics. 

ANTHEPHORAelegaris, Schreh, Mexico toBrazil(Trinidad) 
CENOHRUS eohinatus, Z. Tropics. 

SETARIA glauca, P. B, Temperate & Trop. Zones. 

OPLISMENUS hirtellus, R. Br. Guiana, Trinidad. 



,, variegatus, 

PANICUM colonum, Z. 

„ crus-galli, 

„ ' fuscum, Swartz, 

,, molle, Swartz, 

.„ distichum, Zatnb. 

„ stoloniferum, Fotr. 

„ maximum, Jacq, 

„ brevifolium. 



Pacific Islands, Australia. 
Tropics. 

Temperate, and most Tro- 
pical Countries. 
Mexico toBrazil(Trinidad) 
Tropics. 

Mexico toBrazil(Trinidad) 
GuianatoBrazil(Trinidad) 
Western Tropics. 
W. Indies (Trinidad). 
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PANIOUM palmifoHum, Poir. 
ff sulcatum, Auhl. 

ff lanatum, Swarh^ 

„ oiyzoides, Swart%^ 

,f Bordidum, Thomp^ 

„ pallensy Swart%. 

OLYEA latifoUa, Z. 



Jamaica, Trinidad. 
Mexico toBrazil(Triiiidad) 
W. Indies (Trinidad) Pa- 
nama to Brazil. 
Jamaica, Trinidad,. Gui- 

ana to BraziL 
Trinidad. 
Tropics; 

W. Indie»(Trinidad)Mex- 
ico to Brazil. 
PASPALUM compressum, Nees. Western Tropics. 

„ conjugatum, £erff. Western Tropics, Africa. 

„ distichum, Tropics, and Australia. 

„ notatum, Flu^^. TropicalAmerica, Trinidad 

„ decumbens, Swartz, Trinidad, Venezuela. 



„ virgatum, Z. 

VILPA parvana, Steud. 
COIX lachryma, Z. 
OETZA sativa, Z. 



W. Indies (Trinidad) Mex- 
ico to Uruguay^ 
W. Indies, Trop. America. 
Tropics. 

Cultivated inmostTropical 
and someTemp . Countries . 
Tropics. 



ZEA Mays, Z. 

POLYPODIACE^. 

OLEANDEA nodosa. Fresh W. Indies (Trinidad), 

Ouiana. 

„ neriiformis, Cav. Western Tropics. 

DAY ALU A pentaphylla, Blume. Malayan Archipelago. 

,, dissects, J, 8m. Java. 

,, solida, Sw. 

POLYPODIXJMpectinatum,Z. Trinidad, Trop. America. 
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fOLTPODIUMparadisifio, Lang.etFisch, Brazil. 
LEPIOYSTIS squamata, J. Sm, W. Indiee (Trinidad). 
GOmOPHLEBIUM loriceum, J. Sm. Trinidad, Trop. America 

„ leetum, J. Sm, Trinidad, Brazil. 

„ meniscifolium,(/'.iS^m.Trinidady Brazil. 

,, dissimile, c/l Sm, Trinidad, Jamaica. 

„ neriifoliiun, J, Sm. Western Tropics. 

SCHELLOLEPIS subauricnlata, J.Sm. Malayan Archipelago 
PHLEBODIUM aureum, E. Br. Trinidad, Trop. America. 

„ sporodocarpum, J, Sm. Trinidad, Trop. America. 

„ dictyocallis, J. Sm. Trinidad, Trop. America. 
LOPHOLEPIS piloseUoides,/. Sw. Western Tropics. 

„ vaccinifolia,t7".<Si»j. Trinidad, Brazil. 

ANAPELTIS serpens, J. Sm. W. Indies (Trinidad). 

„ lycopodioides,/./8^OT.W. Indies (Trinidad). 

„ 8p. Trinidad. 

ITIPHOPSIS aagostatos, J. Sm. Malayan Arcliipelago. 
NEVEODIUM lanceolatum, Fee. W. Indies (Trinidad). 
DICEANOGLOSSUM furoatum, J.Sm. Western Tropics. 
PHYMATODES vulgaris, PresL Ceylon, Afc'ca. 
PLEUEIDIUM crossifolium,2^e». Trinidad, Trop. America. 

„ albo-punctatum, J. /Sm.Trinidad, Trop. America. 
SELLIGUEA caudiforme, J. Sm. Java. 
C0LTSI8 membranacea, J. Sm, E. India. 
MICEOSOEUM irioides. Fee. E. Indies, Trinidad. 
NIPH0B0LU8 lingua, Spruce. E. Indies, China. 
OAMPYLONEUEON ensifolium, J. Sm. Western Tropics. 

„ phyllitidis, Fresl. Trop. America, Trinidad. 

ELAPHOaLOSSUH conforme, SehoU. Tropics. 
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ELAPH0GL0SSUMlatifolium,7.fifw.Trop.Amer.,Trinida(l. 

,, L'Herminierijf/lfi^w.Trop. America, Trinidad. 

„ cuspidatum, J. Sm. Trop. America, Trinidad. 

,, undulatum, J. Sm. Dominica, Trinidad. 

„ Feei, Bort/, Trinidad. 

„ sp. Trinidad. 

HYMENODIUM crinittim, Fee. W. Indies (Trinidad). 
ANETIUM citrifolium, SpUh. W. Indies (Trinidad). 
POLYBOTEYA caudata, £ume. Western Tropics. 

„ osmundacea, Humh, Western Tropics. 

LOMAEIOPSIS sorbifolia, Fee, W. Indies (Trinidad). 

, , longifolia, J. Sm. Western Tropics. 

OLFEESIA cervina, Fresl, Trop. America, Trinidad. 

SOEOMANESserratifblium,i^^. Trinidad, Venezuela. 
GTMNOPTEEIS aUena, Fresl. Trop. America, Trinidad. 

„ sp. Trinidad. 

,, • nicotiansefolia, FreslW. Indies (Trinidad). 
NEUEOCALLIS prcestantissima, Fee. W. Indies (Trinidad). 
ACEOSTICHUM aureum, Z. Tropics and sub-tropics of 

both hemispheres. 
PLATYCEEnJMstemaria,i)^«v. W. Africa. 
XltiaOPTEEIS serrulata,^aM(/: Western Tropics. 
GTMNOGEAMME calomelanos, liaulf. Western Tropics. 

,, tartarea, Desv. Trop. America, Trinidad. 

„ L'flerminieri, JSMnze. Guadeloupe. 

„ sulphurea, Desv. Jamaica. 

HEMIONITIS cordifolia, Box. E. Indies. 

„ palmata, Z. W. Indies (Trinidad)* 

ANTEOPHYIJMlineatum,ira«//.W. Indies (Trinidad). 

„ lanceolatum, £aul/, W. ladies (Triiiidad)^ 
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AJfTROPHYUM Cayennensis, JTaw?/. Trinidad, Trop. Amer» 
HAPLOPTEEIS Hneata, 7: Sm. Trinidad, Trop. America* 
DEYOMEKIS plantaginea,./: Sm.W. Indies (Trinidad). 
MENISCIUM giganteum, Mett. Trinidad, Trop. America* 

„ palustre, Ead(i, Trinidad, Brazil. 

„ reticulatum, Swart%, Trinidad, Trop. America* 

ff dentatum, FresL Trinidad, Brazil. 

it sp. Trinidad (Aripo). 

GONIOPTEEIS asplenioides, PresL Trinidad, Jamaica. 

)f crenata, FresL W. Indies (Trinidad). 

if tetrsigonsLjFresl.W. Indies (Trinidad). 

,1 Berrulata,t7'.^m. Jamaica, Trinidad, 

inilPHBODIUM refractum,./: Sm. Trinidad, Brazil. 

II venustum, J.Sm, Trinidad, Jamaica* 

,) molle, E, J3r, Tropica. 

,1 patens, J, 8m» Trinidad, Demerara. 

CYCLODIUM confertum, Fresl Trinidad, Guiana, Bahai. 
EADYENIA prolifera. Hook, Jamaica. 
ASPIDIUM Plumieri, FresL Trinidad, Martinique, Do* 

minica. 

,) trifoliatum, SwartZi, Trinidad, Trop. America, 

„ macropliyllum, 8wart%. Trinidad, Trop. America. 

„ cicutarium, 8wart%. Trinidad, Jamaica. 
HYPODEEEIS Brownii, J, Sm. Trinidad, Guiana* 
LA8TEEA invisa, Fresl W. Indies (Trinidad). 

, , quinquangulare, J. Sm, Trinidad. 

,, patens, FresL Western Tropics. 

AETH0PTERISobliterata,7.5'/». Australia, Malayan Isles. 
NEPHEOLEPIS exaltata,/S(?Ao«. Western Tropics. 

ff ensifoliai FresL East Indies. 
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DIDYMOCHXJENA luiiulata,J9<wv. Western Tropics, Malay- 
an Archipelago. 
AMPHIDESMITJM blecIinoides,Z^fo^(?A. Tropical America, 

Trinidad. 
PHEQOPTEEIS ampla, Fie. Martinique, Trinidad. 

„ spectabilis, Fie. Trinidad, Trop. America. 

„ lachnopoda, (71 /Sm. Trinidad, Jamaica. 

„ divergens, Fie. W. Indies (Trinidad). 

„ effusa, Fie. W. Indies (Trinidad). 

HTPOLEPIS repens, Fred. W. Indies (Trinidad). 
€HEILANTH:ESmicropliylla,/Stt7.Trop. America, Trinidad. 

„ radiata, J. Sm. Trop. America, Trinidad, 

PLATYLOMA falcata, J. Sm. E. Indies, Australia. 
ADIANTUM caudatum, Z. E. Indies. 

„ lucidum, SwartfL Western Tropics. 

„ obliquum, Wild. Trop. America, Trinidad. 

„ macrophyllum, Stoartt. Western Tropics. 

„ pulverulentum, Z. Western Tropics. 

„ intermedium, Swartt. Trop. America, Trinidad, 

„ prionophyllum,Zr.j5.X.Trop. America, Trinidad. 

„ fovearum, Radd. Trinidad, Brazil. 

„ trapeziforme, Z. Western Tropics. 

„ cultratum, J. Sm. Trinidad, Trop. America. 

„ tenerum, Swartt. Western Tropics. 

„ concinnum, ZT. B. K. Tropical America. 

„ cuneatum, Z. et F. Brazil. 
FTEBIS cretica, albo-lineata, Eooh 

„ heterophyUa, Z. Jamaica. 

,, sulcata, Link. Trinidad, Brazil* 

^ argyreai Moore. E. Indies. 
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PTEBIS tremula, E. Br. New Zealand. 

„ laciniatay JFild. W. Indies (Trinidad). 

I, aqoilina, Z. Trop. and temperate zones^ 

of both hemispheres. 
lIT0BROCHIAgrandiflora,7.flf»».Trop. America, Trinidad, 

„ macroptera,t7'.iS»i. Trop. America, Trinidad, 

„ podophylla, Fresh W. Indies (Trinidad). 

„ bianrita, J. Sm, W. Indies (Trinidad). 

BORYOPTEEIS sagittifolia,^: Sm.Brazil. 

„ pedata, J, 8m> Brazil. 

LONOHITIS Lindeniana, JSbok. Trinidad, Trop. Americav 
BLECHNTJMlongifolium,J7:^.ir.Trinidad,Trop.S.America;. 

„ Braziliensis, Desv, Brazil. 

„ occidentale, Z. Trinidad, Trop. America. 

„ Berrulatum, Eich, Trinidad, Trop. America.- 

DOODIA candata, ^. JBr. Australis. 

LOMABIA onodeoides, Spren^. T^estem Tropics; 
SALPICHL^aBNA volubile, J. 8m. Western Tropics. 
ASPLENIUM serratum, Z. Trinidad, Trop. America. 

,^ crenulatum, L. Trinidad, Trop. Americav 

„ salicifolium, Z. Trinidad, Trop. America^ 

„ obtusifolium, Z. W. Indies (Trinidad). 

ff firmum, Kunu. W. Indies (Trinidad). 

y, dentatum, Z. W. Indies (Trinidad). 

„ Belangeri, Kume. Java. 

y, Fabianum, Homb. Mauritius, Australia. 

y, dImorphum,X«nstf.Norfolk Island, 

„ viviparum, Presl. Mauritius. 

„ cicutarium, Sw. South America, Trinidad.r 

^y cirrhatum^ Rich Trop. America^ TrinidaX 
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ASPLENIUM auritum, Swartt. Trop. America, Trinidad. 

fj maeilenta, K^unte. Trop. America, Trinidad. 

„ fragrans, Suxxrt%, Jamaica, Trinidad. 

DIPLAZITJM plantagineum, Sw, Trop. America, Trinidad. 

„ grandifolium, Sw. Trop. America, Trinidad. 

>i juglandifolium,iS^«^. Venezuela, Trinidad. 

„ Shepperdi, Linh W. Indies (Trinidad). 

„ striatum, Presl. Trop. America, Trinidad. 

„ sylvaticum, 8u?art%. E. Indies, Ttinidad. 

,, Franconis, £ieh. Mexico, Jamaica,Trinidad. 

NEOTIOPTERIS Au8trala8ica,/./Si». New South Wales. 

„ nidus, J, Sm. E. Indies. 

HEMIDICTYON marginatum, Presl Trinidad,Trop. America 
UNDS-^A trapeziformis, l>ry. Western Tropics. 

„ Btricta, Dry. Western Tropics. 

,, Guianensis, i)fy. Trinidad, Quiana. 

SAOCOLOMA elegans, JTaulf, W. Indies (Trinidad). 
BITOLOBIUM adiantoides,7:-8f»t.Trinidad, Trop. America. 

y, Pavoni, J, Sm, Trinidad, Trop. America. 

„ dissectum, J. 8m. W. Indies (Trinidad). 

CYATHEA arborea, Swartz. W. Indies (Trinidad). 

„ aculeata, Wild. W. Indies (Trinidad). 

HEMITELIA speoiosa, Kaulf. Trinidad, Trop. America. 

„ grandifolia, Spren^. W. Indies (Trinidad). 

„ horrida, R. Br, W. Indies (Trinidad;. 

ALSOPHILA ferox, Presl Trinidad, Trop. America. 

„ aculeata, J, Sm. Western Tropics. 

I) sagittifolia, Ebok. Trinidad. 

LOPHOSOEIA pruinatft, Fresl Trinidad, Trop. America. 
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GLEICHENIA diuhotoma, Rooh Txopics and sub-tropics of 

southern hemisphere. 

„ furcata, Spreng. E. Indies, Trinidad. 

, , longipinnata, Kl. Trinidad. 

HYMEXOPHYLLUMasplenoides, Swart%. WesternTropics. 

„ polyanthos, Swartz. Western Tropics. 

,, fucoides, Swartz, Western Tropics. 

„ ciliatum, Swartz.^ Western Tropics. 

„ hirsutum, Swartz, Western Tropics. 

„ hirtellum, Swartz, Trinidad, Jamaica. 

„ sericeum, Swartz, Western Tropics. 

TRIOnOMANES membranaceum, Z. W.Indies (Trinidad). 

„ muscoides, Stcattz, W. Indies (Trinidad). 

„ Krau8ii,iZb(?X'.^^ Grev,W, Indies (Trinidad). 

„ sinuosum, Eioh. W. Indies (Trinidad). 

„ pyxidiferum, Z. W. Indies (Trinidad). 

„ trichoideum, Swartz. W. Indies (Trinidad). 

„ crispum, Z. Trinidad, Trop. America. 

„ Kaulfussi, Hook et ^r^'.Triaidad, Trop. America. 

„ alatum, Swartz, Trinidad, Trop. America. 

FEEA spicata. Presl, W. Indies (Trinidad). 

„ nana, Bory, Trinidad, Guiana. 

HYMENOSTACHYSelegans,PrM?. Trinidad, Guiana. 
LYGODITJM volubile. Swartz, Trinidad, Guiana to Brazil. 

,, venustum, Swartz. Mexico to Brazil. 

ANEMIA adiantifolia, Swartz, Western Tropics. 
ANEMYDIOTYON phyUitidis, J. Sm. Western Tropics. 
BCHIZEA elegans, Swartz. Trinidad, Trop. America. 

MARATTIACE^. 

MAEATTIA alata, Sm. W. Indies (Trinidad). 
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DANEA nodosa, Sm. Western Tropics. 

„ elliptica, Sm, Western Tropics. 

if stenophylla, Kunze. Trinidad, Jamaica* 

OPHIOGLOSSACE^. 

0PHI0GL0SSUMreticulatum,Z.Tropic8. 

„ palmatum, Z. W. Indies (Trinidad) Tro- 

pical South America. 

LYCOPODIACE^. 

PSILOTUM triquetrum, Swartz. Tropics and sub-tropics of 

both hemispheres. 
6ELAGINELLA serpens, Spring. Cuba. 

„ cuspidata, Zm^. Tropical South America. 

„ flabellata. Spring, Tropics. 

„ stolonifera, /^n'w^. W. Indies (Trinidad). 

„ ciliauricula, W. Indies (Trinidad), 

„ Lobbi, Borneo. 

,, felicina, Spring, Columbia, Peru. 

LTCOPODIUM carolinianum, Z. Tropics. 

„ clavatum, Z. Tropics. 

„ cernuum, Z. Tropics. 

„ phlegmaria, Z. Tropics. 

„ taxifolia, Z. W.Indies (Trinidad),Peni 

„ verticellatum, Z. W. Indies (Trinidad), Bra- 

zil, Natal. 
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ADDENDA ET CORRIGENDA. 



Page 



251 Read scabrella for ccaberella. 

253 „ NymphsBacese for Nymphaceae. 

254 „ CrucifprBB for Crucifereae. 

255 ,1 Yolubilis for volubile ; and add after 8th line — Canella 

alba, Murr, West Indies. 
259 Add after 3rd line — Bombax ellipticum, H.B. Tropical 

South America. 
261 Bead nuciferam for nuciferm. 
267 Add after last line — Connarace^. 

Connarus Guianensis, Lamb. Trinidad, Guiana. 

292 Head Petesia for Potesia, and parvifolia for pavifolia. 

293 ,, angustifolia for angostifolia. 

294 „ Distreptus for Distrepus. 

296 „ Clomenocoma for Clemenocoma. 

298 „ Cainito, X. for Cairaito, Wild. 

299 „ Lisianthus for Lasianthus, and after 17th line add 

Buddleya Madagascariensis, Lamb. 
301 „ Haemadictyon for Hemydictyon, Cryptostegia for 
Cryptostegia. 

304 „ Gerascanthus for gerascanthus. 

305 „ LabiatsB for Labiateae. 

306 i, yolubilis for volubile ; and after 20thline add Aloysia 

citriodora, Ort Chili. 

307 Add after 27th line — Acanthus montanus, Fernando Po. 

308 Read Aphelandra for Alphelandra, and Cyrtanthera catal- 

paefolia, Honduras, for C. Catafraefolia Brazil. 

309 ,, Cucurbitina for Curcubitina, and after 17th line add: 

Tecoma leucoxylon, Mart. W. Indies (Trinidad), 

Guiana. 

„ pentaphylla, DC. Trinidad, Guiana, St. 

Vincent. 

„ serratifolia, JDon. St. Vincent, Trinidad. 

„ spectabilis, P^ancA. St Vincent, Trinidad. 

„ Stans, JtMs. Western Tropics. 

„ jasminoides, Zindl. Moreton Bay. 
Jacarandamimosaefolia, Don, Brazil. 

„ paulistana, JSHv. Brazil. 

310 Reed rubra for nebra. 

311 „ Scrophularinead for Schophalarieae, and Antirrhinnin 

for Anterrhinum. 
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ADDENDA ET COBBIGENDA. 
Page 

312 Read Polygonaceae for PolygalacesB. 

313 „ sanguineus for fianguinens, and Aydendron for 

Ayedendron. 

314 „ De Jonf^hii for De Tonghii. 

315 „ acerifolia for acrifolia, and MaBhringii for Maerhingii. 

316 „ MaBhringii for Mseringhii. 

317 „ ManihotforMainhot,andCoelebo^yn6forCaBlebogyne. 

318 Add after 10th line — Emblica officinalis, Moluccas. 

319 Head conglomerata for congomerata, and Cannabine» for 

Cannabinise. 

320 „ torulosa for torolosa. 

321 „ Menziesii for Menzicsii. 

322 „ borealis glauca for borealis glanca, 

326 Cancel Acrocomia vulgare L. and A. rostrata, Hook ; and 
after A. Mexicana read Astrocaryum vulgare, X. 
and A. rostratum, Hook. 

329 Add after 2nd line— BuTOMACE^. 

Limnocharis Humboltii, Trinidad, Brazil. 

332 Read Cyrtopera for Cyotopera. 

334 Add after 27th line— Scuticaria Steelii, Zindl. Guiana, 

335 Read Cycnoches for Cychnoches, Crypt arrhena for Cryp- 

tarrhenia, and Cypripedium for Cyprepidium. 

336 „ Zingiber for Zingeber. 

338 Add after 8th line :— Amaryllideje. 

Amaryllis equestris, Ait. W. Indies (Trinidad), 

Guiana. 

,f Belladona, L. 

„ carinata, Spreng, Western Tropics. 

Vallota purpurea, Herb. Cape Good Hope. 
Crinum aquaticum, Birch. Cape Good Hope. 

„ revolutum, Maranham. 

„ asiaticum, China 

„ amabile East Indies. 

Haemanthus coccineus, Wild. Cape Good Hope. 

„ tigrinus, Wild. Cape Good Hope. 

Hypoxis decumbens, L. Trinidad, Brazil 

Pancratium caribseum, i. W. Indies (TrinidadJ. 

„ speciosum, i. W. Indies (Trinidad). 

„ Mexicanum, Kunih, Mexico. 
AlstraBmia psittacina, Lchm Mexico. 

„ sp. Trinidad (Oarenage]. 

Clivia nobilis, Lindl. Cape Gooa Hope. 

„ Aitoni, Hook, Cape Good Hope* 
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Paqb 



ADDENDA ET CORBIGENDA. 



Agave americana, X. 

„ „ variegata. 

„ Saundersii, Hook, 

„ sp. 
Fourcroya gigantea, Vent 

BBOMELIACEiB. 

Anancussa sativa, LindL 

,, vara Red 



Mexico, W. Indies. 
Mexico. 
Mexico. 
Mexico. 
Western Tropics. 



Tropical South America. 

Antigua. 
Black Jamaica. I 
Queen. 
South Queen* 
Pitch Lake (Trinidad). 
NidulariumKaratas^Xematr. Cuba to Guiana. 



Bromelia pinguin, X. 

Achmea fulgens, Paxt 
,f bracteata, Grise. 
It sp. 

paniculigera. Or, 



W. Indies (Trinidad), 

Guiana. 
Tropical South America. 
W. Indies (Trinidad). 
Trinidad. 
Trinidad, Venezuela. 



Macrochordiummelananthum, j?6er. Trinidad, Guiana. 
Brocchinia Plumierii, Grise, W. Indies (Trinidad). 
Pitcaimia tabuleeformis, 

,t angustifolia, Ait, 

Tillandsia setacea, Swartz, 
compressa, Bert, 



Australia. 

Mexico, W. Indies. 

W. Indies. 

Jamaica, Trinidad. 
Balbisiana, Schultz, W. Indies (Trinidad), 
flexuosa, Swartz, Trinidad, Venezuela. 

Trinidad. 

Jamaica, Trinidad. 

Brazil. 

W. Indies (Trinidad). 

W. Indies (Trinidad). 

W. Indies (Trinidad). 

Western Tropics. 
Cuba,Trinidad, Venezuela 

W. Indies (Trinidad), 
Guiana. 
339 Read Tritoma for Tritonia, and add after 23rd line— 

PONTEDERIACBJB. 

Pontederia crassipes, Mart, Trinidad, Guiana. 
344 Add affcer Oryza sativa, O. latifoHa, Desv. 
347 Read Bahia for Bahai. 

y, Arthropteris for Arthopteris. 



gltttinosa, Mart, 
bulbosa, Hook. 
argentea, 
amsena, Lodd, 
anceps, Lodd, 
excelsa, Grise, 
usneoides, L. 

Guzmannia tricolor, MtP. 

Caraguata lingulata, Lindl, 
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PROCEEDINGS 



OF THE 



SCIENTIFIC ASSOCIATION 

OF 

Ti2/insriiD^iD- 

Paut VII.] [June 1869. 

Tuesday^ 12th January, 1869. 

R. J. Lechmere Guppy, F.G.S., F.L.S., &c., President, in 
the Chair. 

• The following Visitor was introduced ; — Dr. Forbes New- 
sam, by Mr. Lambert. 
The following donations w^re announced : — 

1. "The Annals of the Lyceum of Natural History of 
New- York." April, 1868, Presented by the Lyceum. 

2. "Notes on the Land Shells of Trinidad, Grenada, and 
Dominica." By Thomas Bland, Esq., F.G.S. Presented by 
the Author. 
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The Secretary read the following Report : — 
As Secretary I have to present the following statement of 
the progress of the Association during the past twelve months, 
and of its condition at the end of that period. 

The numbers of the Association do not show any augmen- 
tation since the last Eeport. This is in some measure owing 
to the fact that the names of several of our former members 
have been removed from the list in consequence of non-com- 
pliance with the rules. 

We have elected 5 members and 2 corresponding members 
during the preceding year ; one of the latter has been elected 
a full member, and is included in the former number. Three 
of the previous members have been removed from the list, 
and three have resigned, leaving the composition of the Asso- 
ciation as follows : — 

Members 25 

Honorary Member 1 

Corresponding Members 11 

Total 37 

being a decrease of one member and an increase of one cor- 
responding member as compared with the previous year. 

The finances are, is to be noted, in a prosperous condition. 
The balance, however, would not have been so large had not 
the Fourth Part of our Proceedings fallen below the average 
size owing to the paucity of papers read during the first half 
of the year now under consideration. On the other hand 
during the last three months our expenses have been much 
increased by our meetings taking place in a room in a public 
building, and the necessity we have been under of providing 
some articles of furniture as well as refreshments for the 
members. Though this will be felt more in the ensuing year. 
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I see no reason to fear that our finances will prove insufficient, 
a proper degree of economy being maintained. 

The hope expressed by the Secretary in his last report that 
the sale of the Proceedings would show an increase in the 
year just ended, has been amply realized, and it is gratifying 
to see so respectable an addition to our resources under this 
head ; much of this is due to the sale of our Proceedings in 
England, a publisher in London having undertaken the 
Agency there. 

The following is the balance-sheet of the Association on 
31st December last : — 



Bbcbipts. 

S c. 

Balance, Ist Jan. 1868 27 10 

Subscriptions received 99 90 

Corresponding Members... 9 95 
Sale of Proceedings 30 51 



S167 46 



Faymsnts. 

S o. 

Printing, Ac 67 22 

Postage and Stationery 8 84 

Expenses of Meetings 14 71 

Furniture 12 85 

Bemittances and Charges... 3 72 
Balance^ 81st Deo. 1868... 60 12 

S167 46 



The following list comprises the Papers that have been 
read : — 

1. The Annual Report of the Secretary. 

2. Table of Rainfall for 1863-4-5-6-7. By T. W. Carr. 

3. R. J. Lechmere Guppy, F.L.S. & G.S.— Note on the 
Earthquake of 7th July, 1868. 

4. Capt. Henry Kelsall, A.D.C., of H.M. 16th Regt.— No- 
tice of the occurrence of the Scarlet Tanager in Trinidad. 

6. The Hon. R. Hill. — On Poisonous Fishes. 

6. Dr. Giinther, F.R.S., &c. — Note on Three Cyprinodontes, 
Small Freshwater Fishes of Trinidad. 

7. The Hon. R. Hill.— On Fish-poisons. 



Digitized by CjOOQ IC 



360 PROCEEDINGS OF THE SCIENTIFIC ASSOCIATION. 

8. E. J. Lechmere Guppy, F.G.S. & L.S.— Further addi- 
tions to the catalogue of Land and Freshwater Molluska of 
Trinidad. 

9. Henry Prestoe, Government Botanist. — Catalogue of 
Plants in the Botanic Garden. 

The latter paper which is a valuable contribution to our 
stock of knowledge relative to this Island, will appear in the 
next Part of our Proceedings. As it will occupy much space, 
special arrangements have been made by which the expense 
of printing will not fall on the Association. 

Donations of various publications have been made by the 
Sociedad de Ciencias of Caracas, and the exchange of our 
respective proceedings has been agreed-to by that Society and 
ourselves. It is much to be wished that other scientific bo- 
dies in this part of the world, of which there are unfortunately 
but few, would similarly unite with us in the diflusion of 
valuable information. 

Allusion has already been made as to our having obtained 
a place of meeting in a public building. Our accommoda- 
tions are, however, anything but satisfactory, and it is to be 
hoped that before long better arrangements on this point will 
be made. 

I should bring under the notice of the Association the ne- 
cessity which will soon arise for binding the papers and books 
presented to the Society, and of adopting some rules whereby 
such donations may be made more accessible to the members 
for reading and reference. 

HENRY F. J. GUPPY, 
Secretary & Treaswo', 
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The following communication was read : — 

Ifotes of a Voyage round the Island of Trinidad in 
October, 1868. 

By Thomas William Oarr. 

(Com/municated by the President.) 

Part I. 
(abridged.) 

Mr. William Tucker having invited me to accompany him 
on a coasting voyage, I gladly took advantage of his invita- 
tion, with a view to make myself better acquainted with the 
geography and natural history of the island. We sailed from 
Port-of-Spain on the 11th October last, and ran down to 
Monos to take in ballast. We neared that Island towards S 
p.m. during a southerly squall heralded h^ thunder and ac- 
companied by driving rain, the wind veering round to east, 
and going down in about three-quarters of an hour as the 
storm passed by to the West. 

We were fortunately so close to our destination that we 
were able to gain shelter behind Dominique Point, and run 
into TAnse Maho in the bottom of Dehert Bay, anchoring just 
as. the squall and gloom reached their height. We lay 
nearly landlocked ; and the storm, by the rapidity of its pas. 
sage, not having had time to raise a sea in the Gulf, we were 
in stiU water. 

This squall recalled to our minds that it wafi the anniver- 
sary of the last Hurricane by which the island had been vi- 
sited : this, the only Hurricane of wluch I (or Mr. Tacker) 
had had any experience, set in near midnight of the 1 1th 
October,. 1847, lasting in strong but fitful blasts for about 3 



Digitized by CjOOQ IC 



362 PROCEEDINGS OF THE SCIENTIFIC ASSOCIATION. 

hours. Trinidad was swept by the southern skirt of a Hur- 
ricane, which having exerted its full force in passing over 
Tobago, ran in a path nearly parallel with our Northern 
shores, striking Carupano and Pampatar (Margarita.) Its 
influence was slight to the south of the Caroni and the Oro- 
pouche rivers, and in Naparima it was not felt at all. In 
Trinidad, Toco sufiered most, being nearer to the heart of 
the storm than any other exposed quarter. In town, the Dry 
river ran wild, and the bridges were carried away. In the 
vallies running down through and from the northern range of 
mountains, Cacao estates suffered from the fall of the Bois 
Immortels ; fallen Bamboos choked the Garenage road where 
it passes through the Hope estate in the mouth of the Diego- 
Martin valley, and Plantain and Manioc fields suffered much. 
Beyond the injuries and the wreck of the boats and droghers 
in our harbor, no further notable harm was done. The lar- 
ger craft held to their anchors, as they generally have done 
here in similar cases, thanks to our excellent holding ground 
(mud), to our enclosed position, and to the merely third or 
fourth-class character of the few Hurricanes by which we are 
visited. Only four Hurricanes are recorded as having touched 
this island within the present century ; they occurred on 

18th October, 1809. 

124 August, 1810. 

23rd June, 1831. 

12th October, 1847. 
That of 1831 was the worst, and was felt throughout the 
Island — ^the wooden jetties at San Fernando and Port-of- 
Spain were destroyed, many feluccas wrecked and several 
ships were driven on shore, but the bottom being mud these 
were subsequently hauled back into deep water unhurt. On 
this occasion also the Dry Eiver overflowed its banks. 
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The plants I particularly noticed in Monos were the fol- 
lowing : — 
Tecoma stans (Bois flambeau.) 
Cnidoscolus napaeformis. 
Lantana camara (Sage.) 
L. radula. 
Cordia cylindristachys (Black Sage.) 

C. interrupta. 
Blechum Brownei. 

Stachytarphetacayennen^l (Bastard Vervains.) 
S. jamaicensis J "^ ^ 

Cassia bacillaris. 
Cosmos sulphureus. 
Desmodium axillare. 

D. incanum. 
Crotolaria incana. 
Evolvulus sericeus. 
Pitcaimia angustifolia. 
Anthusium Huegeli. 
Wulffia havanensis. 
Randia aculeata. 
Chiococca raceihosa var. 
Pithecolobium oblongum. 
Bumelia buxifolia. 
Brunsfelsia fallaz. 
Critonia parviflora. 
Peperomia obtusifolia. 
Pedilanthus tithymaloides. 
Solanum lanceifolium. 

S. radula. 
Miconia sp. 
Macfadyena sp. 
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Ogiera ruderalis. 

Wedellia caracasensis. 

Paritium tiliaceum. 

Sophora tomentosa. 

Acacia paniculata ? 

Combretum sp. 

Gomphia nitida. 

Dioclea guianensis. 

Cypsela humifusa. 

Lonchocarpus pentaphyllus. 

Securidaca Brownei. 

A small tree, 12-15 feet high, not unlike, in stem, branch- 
ing and proportions, that I can recollect a standard Apple 
tree to be, and that grew pretty commonly along the cHfiy 
shores, presented a beautiful appearance, having shed its 
leaves, or nearly all, and being in full blossom with dehcate 
bright-yellow spreading-petalled flowers. The long narrow- 
based expanding yellow petals remind one of the orchid-like 
flowers of the Stigmaphyllon convolvulifolium, a wild vine 
rnnning over wild shrubs in the outskirts of Port-of-Spain, or 
of the S. diversifolium, a scandent shrub with a smooth man- 
grove-like leaf very common in Mangrove swamps. It is 
Ghmphia nitida. It flowers profusely on short panicles, and 
would be very ornamental in a garden when in flower. To 
raj surprise, a person who accompanied U3, a native of Monos, 
in answer to an inquiry as to its common name, said it was 
'Mangle Blanc' : whereas this was stated by Mr. Criiger to 
be Laguncularia racemosa, a Combretad. Trivial names are 
applied, in this country at least, on decidedly trivial grounds 
and quite regardless of repetition : how many Jjilacs, Ver- 
vains, Sages, Cherries, Pommes, Olives, &c., have we not ? 
belonging to various natural orders, widely apart — and is it 
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not SO, over the world, with Cedars, Oaks, Beefwoods, &c, 7 
Such confusion shows the value of a fixed systematic nomen- 
clature, but as this can never come into common use, we 
should endeavor, in common names, to hold to some special 
and if possible the aboriginal name of a plant, as Mammee 
instead of Mammee-apple, Jambolan instead of Java-plum 
or its absurd Creole alternative of Prune manage, Avocado 
instead of Avocato-pear, AUigator-pear or Zaboca, and so on 
through numberless instances. I once asked an old black 
man what, if any, common name was given to a pretty pink- 
flowering plant (Stachytarpheta mutabilis) — ^pointing to it — 
*'wha' we caal 'im, hea'about ? — Queen- Victoria dressin'- 
gown-bush, — da he naim, — ^putty flower !'* 

On the beach of TAnse Caribe a Conchologist would look 
in vain for a single shell ; yet a friend who stayed there ten 
days during last month, December, brought back from it not 
less than 30 species, in various condition, whole, broken, and 
fragments. We had been talking of shells befwe he went 
down, and when there, having little occupation or variety of 
modes in which to pass the time, his household amused them- 
selves with seeking shells by scraping aside the stones and 
fine gravel. Gohmibella Tnercatoria^ Naasa antiUarum^ Ce- 
rithimn lyulgatum^ Gerithw/m, versicolor and Furpwra aurU 
culixta^ were numerous ; Mwrex pomiformia^ CoJmnheUa la^ 
mgatay Capulus mtorttcs^ Nerita praecognita^ Siphonaria 
lineata and the handsome Triton pilearis were pretty fre- 
quent — ^the remainder were generally single specimens or 
fragments — ^these were all what a malacologist would call 
dead shells,, indicating nevertheless the existence of as many 
living species of mollusks in the sea washing that shore. 

On the very narrow beach cleared of the bushes for aland^ 
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ing place, there were a number of Trigona Mactroides, the 
valves united but the animal invariably gone — ^they had ap- 
parently been gathered for cooking, and, after boiling, the 
meat had been taken out without breaking the hinge. The 
same remark applies to the Asiphis rugosa and the Venus 
crenulata also found here in considerable numbers. I saw no 
other shells here than those four sorts. The bottom of this 
bay is probably too calm to allow of shell fish or dead shells 
being driven ashore on its beaches. 



Tuesday^ 9th February, 1869. 

R. J. Lechmere Guppy, F.6.S., F.L.S., President, in the Chair. 

Edward Johnston Hammond, Esq., M.R.C.S., L. was 
elected a- Member. 
The following communication was read : — 

Notice of some new Marine Shells found on the Shores 
OF Trinidad. — By R. J. Lechmere Guppy, F.L.S., F.G.S. &c, 

Purpura trinitatenais n. sp. 

A solid ovate yellowish subrimate shell adorned with nu- 
merous rounded spiral ridges which are crossed by fine im- 
bricating strise. Whorls about 6, with 4 spiral rows of ob- 
ture elongated tubercles, of which the two upper rows are 
much the largest, the superior one forming the angle of the 
whorls. Suture hidden by a row of stout curved and re- 
flected lamellae, of which there are about 3 above each of the 
tubercles on the angle of the whorl. Spire conic, sharp. 
Mouth pink within and often ornamented with two or three 
more or less interi-upted spiral I'ed or chestnut lines corres- 
ponding to the external rows of tubercles. Aperture oval 
with a small and decided posterior canal forming the succes- 
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sive sutural lamellsB ; anterior canal open and a little reflect- 
ed. Pillar lip smooth, flattened or hollowed out, bright pink ; 
outer lip denticulate, obsoletely striate within. Height 40 
millimetres, greatest breadth 27 mill., longest diameter of 
aperture 26 mill. 

A species somewhat resembling P. mancinella, but with 
a sharper spire and a more decided striation. The sutural 
lamellae are well developed like those of P. coronata. There 
is a strong ridge round the base. Gulf of Paria. 

Cardium ebumiferum n. sp. 

Shell a little angularly suboval, moderately tumid : exter- 
nally marked with irregular orange-brown spots, and adorned 
with 35 narrow imbricated ribs closely covered towards the 
margins of the shell with numerous porcellanbus semitubular 
tubercles, which are thicker anteriorly ; posterior edge nearly 

straight, strongly serrate. Hinge-teeth -» -i ■, — strong. 

Interior salmon-color, growing white towards the strongly 
dentrate margins which are yellowish. Height 52 mill, 
length 45, thickness 40. South Coast of Trinidad (T.W. 
Carr). 

Cardium haitense Sowerby. 

Quart. Joum. Gteol. Soc. vol. vi, p. 52, pl.x, f. 11. 

An oblique subovate shell with 20 — 24 radiating nodose 
rather square ribs wider than their finely crenate interstices. 
Allied to C. mbovale Brod. 

This was originally described by Sowerby as a fossil from 
Haiti, but I have dredged two small examples of it in the 
Gulf of Paria. 
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Area centrota Guppy. 

Proceedings of the Scientific Association, p. 175 (Dec. 1867). 

This species was described as a fossil, but I have since as- 
certained that it is likewise living on our coasts, having been 
collected by myself on the shores of the Gulf of Paria, and 
by Mr. Carr on the South Coast. Its umbones are often, 
pink or red, which color is visible inside as well as outside 
and the shell has a hairy epidermis, generally worn off at the 
umbones. Height 17, length 24 mill, The following is the 
original description : — 

" Transversely subrhomboidal, with a strong wide carina- 
tion running from the umbo to the posterior angle ; ornament- 
ed with many (36-38) squamosely nodose radiating ribs each 
with a fine subsidiary thread-like rib in the nrrrow interstice ; 
anterior margin short, rounded ; posterior margin strongly 
sinuate, angiilate above with the hinge-line and forming a 
more rounded angle with the strongly crenate lower margin. 
Hinge-teeth small in the middle of the straight hinge, but 
becoming larger and diverging considerably towards the 
angles ; ligamental area more or less grooved, especially an- 
teriorly." 

Thracia dissimilis. 

Ovate-oblong, compressed, white, roughened by numerous 
fine granules which are generally arranged in lines radiating 
from the umbo ; transversely excentrically plaited ; anteriorly 
rounded, posteriorly vertically truncate, with a keel (most 
prominent on the smaller valve) running from the umbo to 
the lower posterior angle. Height 27, length 40, thickness 
16 mm. 

This is nearly allied to T, plicata, which Reeve (C. I. 
Thracia, 7) considered it to be. Our shell is rather interme- 
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diate between T. plicata and T, Tnagnifica, differing from the 
former in ornamentation and general shape- On a tablet in 
the British Musenm the name diadmilis is applied to our 
species ; but I have not been able to find any authority for 
that name, which I now adopt for the shell. 

The animal is furnished with two long siphons separate 
for the whole of their length and coarsely fringed. The 
epidermis along the posterior margin extends beyond the 
the shell and covers the bases of the siphons. 



Tuesday, l^th April, 1868. 

R. J. Lechmere Guppy, F.L.S., F.G.S., &c., President, in 
the Chair. 
The following Donations were announced : — 

"Journal of the Society of Arts"— Nos. 819, 824, 825, 
826, 827, 837, 838, 832, 840. Fresmted hy ike Co- 
lonial Govervmerd, 

The following communication was read : — 

" On the Manufacture of Sugar by Evaporation." By The 
Hon. Henry Stuart Mitchell, M.D., Ph.D. 

The last communication which I had the pleasure of sub- 
mitting to the Association, was an examination of the me- 
thods in use or proposed for obtaining the juice of the Sugar 
Cane in as nearly a state of sugar and water as possible. 
Experience has decided clearly in favour of slicing the cane 
and then washing out the saccharine element with water. 
This may be done in more than one way, but it may be af- 
firmed that science points out as the most perfect mode that 
in which the cane after the process of slicing is exposed to 
such a heat under 212^ as will be suflGioient to fix the albu- 
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men-oil and colouring matters and at the same time prevent 
any degenerating process from beginning through the action 
of the air on vegetable ferment or otherwise till ample time 
elapse for driving off the superfluous water and isolating the 
whole sugar in a state of purity. It was further stated that 
the next best mode of extraction, where the desiccation of 
the slices was undesirable, would be to macerate the slices as 
they fell in vessels containing water dosed appropriately with 
bisulphite of Lime. In either case the displacement of the 
sugar would be attained in the former methods entirely, and 
in the latter to extent of about nine-tenths of the whole but 
of somewhat inferior purity. Whenever the slightest impu- 
rity occurs, it should be at once removed by filtration, 
through charcoal, as it may be safely maintained with Dmitri 
Davidou, probably the best practical writer on the manufac- 
ture of Beet-root sugar, that previous to evaporation, 'Hhe 
juice Tumst he in a state of perfect purity .'' To this axiom 
every manufacturer who hopes for success must implicitly 
conform, and the planter in these colonies who chooses to 
incur the extra expense and trouble, will yet find it much 
easier to do so in the earlier stages of manufacture, than 
in manipulating the comparatively weak but complex juice of 
the Beet in Europe, or in refining, an originally low quality 
of Muscovado. 

To attain such purity animal charcoal is the agent almost 
universally employed, but wood charcoal and many shales 
possess similar power and though in less degree have been 
occasionally used as substitutes. To gentlemen connected 
with this Colony it must be interesting and may be profit- 
able to know, that in the Bitumen which exists so abundantly 
in the Pitch Lake and elsewhere, they possess a substance 
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which carefully manipulated, equals' animal charcoal in de- 
colorisiag power, while it communicates no unpleasant smell 
to the filtrate, and as refuse becomes a valuable cane-manure 
To return to the subject of these remarks, the Evaporation of 
Cane-juice. It is clear that whatever the mode employed, the 
end to be obtained is in all instances the same, namely, to 
get rid of the superfluous water in the shortest time, aud 
with least injury to the remaining sugar — ^in other words, to 
expose the largest surface of liquid to the largest heating 
surface under such circumstances as do not necessarily involve 
deterioration of the liquid. Omitting for the present any 
consideration of Vacuum-pan working, which is the most 
perfect as well as the most expensive, I shall confine thesa 
remarks to evaporation from the inclined plane and by the 
Shower. 

The Inclined Plane or tray was originally described by its 
Inventor in 1837, as a shallow trough 6 metres long and 2 
metres wide, made of copper and heated by steam, with the 
lower end at such an inclination, that the Beet-root juice 
when poured on the upper part in a state of " perfect purity" 
took two minutes and-a-half to reach the lower end, whence 
it fell in a continuous stream, marking 22J degrees of Beau- 
m6, the temperature on the surface never marking above 72^ 
of Reaumur (167^ Fahr.) This inclined plane was imper- 
fectly divided throughout its whole extent by transverse per- 
pendicular flanges alternately attached to the opposite sides 
of the tray in such a manner that the liquid in its descent 
had to traverse the whole breadth of the pan before escaping 
at the free end of each flange to course along the next one- 
each flange thus acting as a dam or gutter tiU the liquid 
reached its free eiid, descending to the next, and so on, till 
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the liquid to be evaporated come in contaot with, many hun- 
dred feet of evaporating surface. A blast of air along this 
surface as proposed by the inventor, but not put in execution 
by him, would, if heated or even diy, have more than doubled 
the evaporative effect. Dmitri Davidou then proceeds to 
state the results obtained in the following language : " Les 
produits bruts que j'ai obtenus Tann^ pass6e (1836) de la 
betterave trds alter6e, d, Taide de mon plan inclin6 (apr^s 
lequel j'achevai la concentration du sirop dans un cylindre 
toumant) avaient la blancheur de la neige et ofi&uient I'aspect 
du Sucre en pains par le rapprochement compacte de leurs 
crystaux, mais comme les sirops n'avaient point subi Taction 
violente du feu, la saveur, etc.'* 

These results are brilliant, and it is not astonishing that a 
pure juice (for Davidou insists on purity as essential) should 
when rapidly evaporated by steam in a copper vessel at a low 
temperature produce a white concrete, the wonder is that a 
system so simple and presenting such advantages, should 
have remained in abeyance till within the last 3 or 4 years, 
when it has been revived by Mr. Fryer in the introduction of 
the Concretor. This last, a modification of the inclined plane 
and cylinder of Davidou, appears to be a wonderful improve- 
ment on the canon coppers, producing in a single concrete 
form, easily made, handled and shipped with little or no loss, 
what was formerly shipped with great trouble as the two 
separate articles, sugar and molasses with an eventual loss 
on their aggregate of seldom less than 12 or 14 per cent. 
Mr. Fryer rates the gain at something over £4 per ton by 
employing the Concretor ; I am inclined to place it much 
higher if the apparatus be worked with care, not that it will 
ever give or was ever intended to give a^white concrete like 
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Davidou's, its iron surface cannot be kept as clean as that of 
the copper plane, nor can its open fire be as carefully regu- 
lated as a steam supply. Yet the principle is one whose 
adoption must lead gradually from one modification 'to another 
till it end in the production of pure concrete or loaf sugar ; 
this was probably not intended by Mr. Fryer, but to me the 
conclusion appears to be inevitable and not remote. 

The second method of evaporation to which I would direct 
your attention is the " Shower ;" a process which may dispute 
the palm with the inclined plane of Dmitri Davidou or the 
more recent Fryer's Concretor — ^inasmuch as the surface it 
exposes, either to steam or heated air, is practically unlimited, 
and the heat does not rise high enough to scald the fingers, 
The application is as follows : premising as in the. preceding 
mode that the cane-juice to be operated on is perfectly pure, 
it is received into a vessel heated by steam or otherwise ; to 
this is adapted a pump, endless belt or other suitable elevator, 
which by its action raises the liquid to be evaporated to any 
given height above the receiving vessel, into which it again 
falls through a sieve or perforated surface in as many drop- 
ping rills as there are perforations in the sieve ; through this 
" Shower," which give& its name to the apparatus, dry or 
heated air may be driven or not, according to the speed of 
evaporation required. It is clear that by increasing the 
height of the Shower and the amount of dry air driven 
through its particles or drops, the superfluous moisture may 
be driven off with such speed as to cause almost instantaneous 
evaporation. The action of the apparatus when used with 
water illustrates its power more clearly. "When applied to a 
vessel 3 feet wide by 5 feet long 2 feet deep, in which the 
water was made to boil fiercely, the temperature of the water 
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immediately sunk to 150*^ fahrenheit, nor could the skill of 
the fireman raise the heat higher, as long as the " Shower" 
was in action. This mechanism, including tiie Fanner bl9,st, 
was worked successfully on a practical scale before Lord 
Harris, the Governor of Trinidad, and several Members of 
the Legislative Council, in 1849, and those present satisfied 
themselves, that while the Shower was in full action and the 
evaporation at its quickest, the syrup could be handled with 
impunity. The importance of using cane-juice or syrup in a 
state of perfect purity is so great, that you will perhaps 
excuse me for adding a few words on this subject, and recom- 
mending to your careful examination an' automatic or selfr 
acting process for clarifying and cleansing cane-juice or otLer 
materials in the earlier stage of evaporation. It was borrowed 
originally from Cuba, and subsequently patented in Trinidad 
and Demerara. 



Tuesday, 8th June^ 1869. 

K. J. Lechmere Guppy, F.L.S., F.6.S., Ac, President, in 
the Chair. 

In the absence of the Secretary, Dr. Knaggs was requested 
to act in his place. 

The following Donations were announced : — 

" Journal of the Society of Arts," Nos. 834—839. Present 
td hy the Colonial Oovemment, 

" Scientific Opinion," Nos. 1 — 20. Presented by the Pre- 
sident, 
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NOTICE OF MEMOIR. 



Hydraspis Gordoni. 

Dr. J. E. Gray has described to the Zoological Society of 
London a new Tortoise from Trinidad, which it was proposed 
to call Hydraspis Gordoni, a specimen having been deposited 
by The Hon. Arthur Gordon in the Society's Gardens. 

[R. J. L. G.] 
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OF 
PAM Yin.] [DfiCEMBEB, 1869. 

Wedmaday^ 2Ut Jufy, 1869* 

Br. J. Lechmeke Gtjppt, F.L.S.,F.(!>.S., &c., President, 

in the Chair. 

The following Communicationfl were read : — 

1. Notes of a Visit to Dominica. By R. J. Lckshmere 
Gtippy, i'.L.S.,FG.B., &c:, &c. 

Towards the end of 1867 I visited the Island of Domi- 
nica. As the geological features of the Island seem not 
1i) have been described, I venture to put together such 
itotes of its physical structure as I was enabled to collect 
during a sogoura there of a few weeks. 
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Dominica is one of the Britisli Antilles, in latitude 15^ 
N., and longitude 61^ W. It is situated between the 
French Islands of Martinique and Guadeloupe, and like 
them, it is a mass of mountains of volcanic structure. 
There is little that can be called level land, save the allu- 
vial flats of the larger river valleys. The spurs of the 
mountains usually come down to the sea, often ending in 
high clifiBs and precipitous headlands. 

The town of Eoseau, the capital of the Island, stands 

on its western shore, dose to the mouth of the river 

The streets are narrow, and are paved with round stones, 
of which the largest may be 8 or 9 inches in diameter. In 
the middle of each street runs a gutter. There are no 
side-walks. The houses are irregularly disposed, and at 
present much decay is visible. Some of the houses are 
well built of trachyte, which is an abundant and easily 
worked material. It is of different shades of pink and 
grey, and its effect is decidedly pleasing, and when well 
selected, it is a durable stone ; but some blocks decay 
rapidly, and buildings may fall in consequence. The town 
has generally an air of decay and poverty ; but directly 
one gets beyond the houses the aspect is pleasant. The 
grand mountains with their precipitous gorges, through 
which flow rapid rivers of the clearest water upon clean 
pebbly beds, form a magnificent background to the pic- 
turesque little town. Immediately at the back of the town 
there is a hill called [Mome Bruce, where the military sta- 
tion formerly was, but since the soldiers have been with- 
drawn, some of the principal inhabitants have made it 
their residence. This hill is composed of volcanic rocks 
{d) upon which lies a marine formation. The coral reefe 
of the latter furnish lime for the department of public 
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works, whilst the volcanic deposits include fine'sand, ad*- 
mirably suited for combination with the lime to make 
mortar. 

The* marine formation {b in the diagram) above alluded 
to, seems to have been part of an immense frxuging reef, 
which existed when the Island was at a lower level by some 
300 feet. The diagram will help to explain the principal 
features of these formations, and it also shows a similar 
coral bed at Home Daniel. It contains the same species 
of shells and corals. This marine fossiliferous formation- 
is overlain by more recent volcanic accumulations, repre-^ 
sented in the diagram by the letter a. Craters do not 
seem to occur on the higher mountains, but small volcanic 
cones, often very perfect, exist on the lower ridges. Jl. 
group of them is shown in the plate. I did not observe 
tiiat dykes of trap or stony lava were at all frequent. 
Most of the rocks are varieties of trachyte of every shade 
of color, — pink, grey, brown, and white, rarely but occa- 
sionally passing into cellular basaltic lava, containing large 
crystals of felspar. 

On the 12th iN'ovember I ascended Mount Kuliabon, 
stated to be 3,379 feet high. This mountain seems to be 
entirely composed of volcanic rocks, and its upper part is 
shrouded in a dense forest full of lycopods, and with im- 
mense festoons of mosses and ferns clinging to the trees. 
Often this cryptogamic vegetation formed a tangled mat 
around the smaller trunks, and was 8 or 9 inches deep; 
Among it I found specimens of a curious moUusk fAmphi- 
hulima pardalmaj, the body of which is much larger than 
its shell. The animal was semilucent and whitish, some* 
what like a bit of ice dipped in milk. In the forest I also 
collected other mollusks, namely, BuUmulm laticinctus^ 
Syalina Baudom (or concohr), Selic nigrescensj M\ hadta^ 
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J^. ientienSf JH. JogephinoSf Cyclophoru9 ametiystinm, 1^$^ 
licina plieatula, and a small species of Gla^dina {G. 
p&rlueens.) On the outskirts of the forest I collected 
another species of Amphihtdima {A. pattda) and a siiell, 
irhich is probably BuUmuJm virginalii. The last is not 
include^ in the list of the terrestrial mpllaska of tke 
Island, which I oontribttted to the ^' Annals and Magazine 
of Natural History," for June 1866 ; b^t it is mentioned in 
Mr. Blair's review of zny paper in the American Journal 
of Conchology, and I belieye one of my specimens may 
be referred to that apecies. Near the top of Mo;^nt 
Kuliabpn, where the trees are much stunts, a dusia wa9 
abundant. A £ne view is pbtained &om tljie summit, there 
being no tnees— the vegetatlpn consisting principally jQf 
large lycopodiums, a bai^oo {Arthro$tyUdium pviespms) 
and a long grass. Son^e on9 ha4 erected a flagstaff chq 
th.p top, ijts remains beifig stiU visible. 

On th^ I$th November I rodp ^ijmd the southern eud of 
the Jsland. Ti^p roads here are inere pathjs cut in the- 
sides of the mountains, and in some places it appeared 
quite wonderful that it sho^d be poi^ible tq oonstnicjt; a 
path at al^. Nevertheless, thp roads are gpod of their 
^nd> ai)ii gettipg about Dominica is Vjery ^^uch eafsier 
than getting aboujb Irinlda4« ^ the lattier t^ere are i^acks, 
called by courtesy roads, designe4 for the passage of 
wheeled vehicles, but which are z^ere qpagmire^ th^ 
grea^i^i?' part of t^e year. In Dominica there are^ I be- 
lieve, nQ carriages whatjeyer, and wheeled vehicles of any 
kind ^re extremely scarce : a few toeing usq4 pn ^p^ie of 
the more level sugar estates for carting canes. The if^ar-* 
^st parallel to the Dominica roads Ijiere are tfie tracks up 
Caura and Ouanapo valleys ; but t)^e Dominic^ roads go 
over high mountain passes; they jlead amongst highly 
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pioiaresq^e scenery. Oa the hUlsides are acr^s of tree- 
ferns, Tlie rocky slopes are covered with Begonias and a 
br<axnl;4o {fiuhus jamaicensia) bearing a fruit much like a 
xaspberry. Here a^d tihere irere dense hushes of the 
C^alpinia horrida, .called * wait^-little' or arrkte-negre^ into 
.&e branches of which, if one got, one would hardly come 
away with a whole skin, to say nol/hing of dress. It is 
one af the most terribly armed of shrubs. I searched for 
seeds, but in its pods I only found small centipedes, which 
had evidently appreciated the defence afPorded them 
against their enemies, tha birds. I should not omit to 
mention a pretty primrose-like flower liiat appeared in 
abundance by the wayside; it is, I believe, Mpisoia 
melittifoUa, 

Every ravine has a stream running at the bottom of it 
— and there are some large rivers, but they all possess 
the same characters of clearness and rapidity. These 
streams fiimisli an abundant source of power, wliich is 
mado available by the sugar estates for grinding their 
canes. The streams of Dominica suffer but little diminu- 
tion in the dry part of the year, and this character, toge- 
ther with their great ihil, renders them very advantageous 
as a motive power for sugar mills, and enables the plan- 
ters to dispense with steam and cattle. 

At Souffriere there are, as the name implies, sulphur 
springs and deposits of sulphur. These are situated on 
the banks of a ravine, and on tfie face of the cliff-like 
escarpment which forms the background of the Souffriere 
valley, — which indeed seems like a vast crater with its sea- 
ward side demolished. SgJphur springs are a common 
feature ail over the Island, and I had an opportunity of 
examining some of them more carefully than those at 
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Souffriere. Some in a valley near Roseau have an inters 
mittent action, and the steam and water is ejected in jets, 
accompanied by a deep sonorous noise, like that of a large^ 
steam-engine at work. The beats are about 20 a minute ; 
and at much longer but somewhat irregular intervals, a 
larger jet of water is thrown out, which, in most cases, 
sinks back into the cavity whence it issued. These sul- 
phur springs are usually situated in the steep banks of 
ravines, and the small quantities of water which flow from 
them mingle with the streams flowing in the ravines. In 
such cases as that at Souffriere, however, the springs are 
higher up on the hills, and are surrounded b^ deposits of 
sulphur just as I have seen in Now Zealand. 

I was unable to determine precisely the temperature of 
these sulphur springs ; but in most cases it is very high, 
and approaches the boiling point. Their waters seem to 
be highly charged with sulphuretted hydrogen^ judging 
by the odor which is distinctly perceived for some distance- 
On the 18th of November an extraordinary rise of the 
sea took place. At Boseau the sea at the time was rather 
rough, and consequently the special phenomenon was ijot 
much noticed ; although some damage was occasioned to 
the sea-wall there in course of repair. On the following 
day, however, I went to Prince Rupert's Bay, at the north 
part of the Island, and I was then shown the effects of 
this rise of the sea, which I at once inferred to be an 
earthquake wave. The first rise occurred at 4 o'clock on 
the 18th, and consisted of a long and gentle swell going 
up about 4 feet above high water mark, and descending 
as much below the ordinary low water — (the height of 
the tide at Dominica is about 2 to 3 feet.) This phenome- 
non recurred for about 2 hours, the waves becoming less 
each time. Each wave was stated to occupy about ten 
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^mimites in raising and falling. It seems to have been in 
^he rivers that the most damage was done by this earth- 
quake wave. Ti rushed up them like a bore, upsetting 
and filling boats and canoes^ and overflowing the low 
banks. At this time I was of course unaware of the great 
earthquake at St. Thomas, but the news reached me nine 
days afterwards, and it was not dificult to see the connec- 
tion between the phenomena. 

Dr. Imray was kind enough to take me on my journey 
in his boat as far as his estate at Batalie. On* the way we 
observed thow volcanic strata exposed in the sea-cli£^s, the 
most noticeable of which is a great outflow of trachyte 
lava at Granc^Savana. We did not land, but so far as we 
could judge from the boat, this lava outflow must have 
belonged to the newer volcanic series, ^or it overlay and 
flUed up the hollows of the conglomerate. We also no- 
ticed along the cliffs the traces of several former sea-levels, 
the most distinct of which is' only about Ave feet above the 
present high water mark. Another feature of the shores 
is the caves, apparently worn out by the sea ; one of these 
is remarkable for the spouting of the water out of it to 
some height. This cave is said to run under the Island 
to Lasoye Bay, a distance of several miles. 

At Batalie, Dr. Imray has a lime-tree estate. The limes 
are cultivated, and their juice expressed and boiled down 
for export. In the stream running through Dr. Imray's 
estate, I found a Neritina in great abundance ; yet the 
corrosive action of the water, charged with acids, and 
derived from strata having but little lime in their compo- 
sition, is so great, that these shells had always lost their 
spires, and indeed the last whorl was often encroached 
upon, and it must have been by some physiological effort 
that the mollusks kept a coating of calcareous matter on 
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iheiT backs. Whenever the gmalitest ahrasioii oecurred in 
the sttrfa'ce of the shell, a deep liolie was the result, thu& 
exhibiting the vialne of the thiclb epidiermis with whi^cih 
the shells of Nentines' are fuknished. Th^^ise JS^e^itin-eis 
presented iii thesJB reb^ects an analog with the fossil oii^ 
from the miocehe of Jiamaicia, d!eseribed by sie in the 
Joitrnalf of the €teologi^ Bbfeiety {ioh 22.) It has^ how- 
ever, a differently shaped aperture, and I thmk the Domi- 
nican shell is probably if. puWe^hM Lam. This J^eritine 
fis the only frei^- water fehell^ I saw in Dbtoini(». 

On arriving at PKnce Eujett's Bay, I obt^ied the ser- 
vices of three men to accompany me on tny asidentof 
Morne Difeiblbtfb,' taiti We took proiwsions <9¥ four days. 
The first piaft of the jbuni^ Aroah" il^inee Kupbrt'^ iBay was 
along a vile road 6f very sKppery clay. I rode ttntil we 
came to a ravine, only pfessfable oti foot. Here the real 
ascent bej^s. Iii is a vety st^p declivity of rooks and 
stonto covered with ti^s. This is the si^de of the cqpnr, 
lihe top of whiehv once gaihedf, the clitilbing id not fito napid, 
but the treed ai<e dwarfed. It was non^ th'd less neeessary 
ifent every st^ of th^way should be hewn with tike cutlaBS. 
IVe reached 1^ last- ^ace wher^ water was likely to be 
had about 3 o'clockj havmg left i^e Bay at II. We now 
built a large ajou^a^ which, togel^dr with prepara^en lor 
dinii'er and other atemgwnettte, took us till nearly dark, 
when we dilneld. My bed was ftii* from eoMfortable,- and 
it was Bometame before I c6Uld compose myeelf ib ei^p» 
and I was thus enabled to Observe hoW i^dMai^albly free 
the woodis were from noxious- insedte. No mosquitoee or 
sandflies disturbed us ; aJbd although in the eariy patt of 
the evening a fow i'nfifeets werd to be heeecdi, kter the 
silence was only broken by th^ booming croak at intervals 
of the tree-frog, ^hese animfils^ brown and of smaM siase. 
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"^ete numerous among the dead leaves and in the wild 
pines {BroTnelia) which grew on the trees, and which al 
ways afforded us drinking water. There appeared to be 
few birds on the mountain, and I did not see the diablotin 
from which the mountain is named. The guacharo 
(Steatornis) IS the hiid BO called in Trinidad, but judging 
from the description, the Dominican bird must be of ano- 
ther kind altogether. 

"We were fortunate as to weather, although it rained 
during the night ; but our ajoupa was watertight. During 
the following day we were occasionally shrouded in clouds, 
and more often they seemed to form a sea beneath us ; 
but generally the air was clear, so that we could take 
advantage of the few opportunities we had of admiring the 
grand prospect. We started at half -past six for the sum- 
mit, taking with us only what wo wanted for breakfast^ 
which we ate at a place where nearly all the trees were 
dead, apparently killed by a storm-. We arrived at the 
summit at noon, and having cleared away the bushes, we 
had a good view of Guadeloupe and the neighbouring 
Islands, and we could see Antigua and Montserrat in the 
distance. I gathered Melix hadta, Helix Jasephinaey and 
JS^Ucina conuloides on the summit ; and on the sides of 
the mountain I found several other shells, e. g. Helix 
dentiem, Helix nigrescens, Helioina rliodostoma, H, plicatula, 
H velutina, AmphihuUma pardalina, Cyclophorm amethys- 
iinus and Glandina perlucens. 

The same small bamboo (^Arthrodylidium piiiescens), 
which I found on the summit of Mount Kuliabon, occurs 
in quantity on top of Diablotin ; but the latter is not clear 
like the former. The trees, however, are much dwarfed — 
stunted no doubt by the force of the wind, as thoy all are^ 
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along the windward side of the ridges, whilst on the lee- 
ward side they attain the full growth. 

Dr. Imray had been good enough to lend me an aneroid 
barometer, with which I had hoped to have determined 
the altitude of this mountain, stated to be 5,314 feet high,* 
but from its behaviour, it was evident that no reliance 
could be placed upon the instrument, which was not de- 
signed for ascertaining the height of mountains. At th& 
sea level I observed that the aneroid stood at 30.02. When 
we arrived at our camping place on our way up, it showed 
28.16, and when we reached the same place on our way 
down, it was 27.82. As a monument of our visit we left 
a bottle at the top, and I carved my initials on a tree. 

Morne Diablotin, like all the other hills of Dominica,. 
seems to be entirely composed of volcanic rocks of different 
kinds, mostly trachyte, and of very variable degrees of 
coherence. The mountain rises abruptly from the sea ; 
I should question if it is accessible from any other direc- 
tion than the one I took — the other sides of the peak 
appearing to be in great part perpendicular cliffs. 

I had an opportunity, before leaving the Island, of see- 
ing some of the stone axes of the aborigines, which re- 
semble those found in Trinidad. Mr. Howard Lloyd 
showed me some line examples, one of which weighed 
several pounds, and had a broad groove or depression, 

* According to a fragment of an Almanack published in Domi- 
nica ill 1826 or 1827, the following are the heights of the principal 
mountains : 

Mome Diablotin or terre ferme ... 6,314 
Laroche (or Laroque or Piton) . . 4,150 

Kuliabon ... 3,379 

I thought that there could not be more than 200 or 300 feet of differ- 
ence between tiic lirst and second, and there is some confusion a^ ta 
their nomcnclr.turc, 
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p^tobaMy for tying it to a handle. The larger ones were 
made of trttchytic rock ; the smaller ones appeared to he a 
kind of trap, and much resembled in shape those used by 
the MaoriiBS of New Zealand. 

On the 27th November we received news of the earth- 
quake which had taken place at St Thomas on the 18th. 
The most extraordinary stories were told, and though the 
magnitude of the calamity at St. Thomas was not, perhaps, 
very greatly exaggerated, yet the truth was distorted in 
many ways,' and the disasters were extended to places 
which really had not felt them. 

I left Dominica this day for Barbados, sailing to the 
north-east of Martinique, which gave me an opportunity 
of seeing how like the formation of that Island is to Do- 
minica. Subsequently I visitad St. Lucia and Grenada, 
which are both essentially volcanic in structure ; but there 
are possibly some local variations in the composition of 
the rocks. One very remarkable feature of St. Lucia is 
the curioufir conical hills called the Pitons, which rise al- 
most perpemiicTdarly from the sea to a considerable height. 
As ino description can give any idea of these hills, I have 
engraved my rough sketches of them, which are hereto 
appended; 

In passing St. Viiicent it is not difficult to observe the 
volcanic nature of that Island. At the northern end the 
SouflEriere is pointed out. It is a volcano scarcely extinct, 
for in 1812 it was the scene of the most considerable erup- 
tion known to have occurred in the "West Indies . 

At present I believe there is no other sign of activity 
than the sulphur springs in the old crater. From accounts 
and drawings furnished to me by residents there, it ap- 
pears to me that in the Souffriere the beds dip outwards on 
all sides from, the crater. Great part of the sides of the 
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latter are broken down and removed. The diagram I 
have appended will give some idea of the view I have 
endeavoured to explain. 

An examination of the volcanic and other rocks of the 
Antilles, combined with what we know of the tertiaries of 
the Caribean area, may help to clear up some obscure . 
points in the history of the succession of West Indian 
deposits. 

The diagram I have given of the structure of Dominica 
exhibits the following stages, in descending, order : 
a. Newer volcanic. 
h. Coral reefs. 
h2. Conglomerate. 
c. Older volcanic. 
I think it not unlikely that the conglomerate h2 is, ia 
great part, contemporaneous with the coral reef formation 
to which I have already referred in the first part of this 
paper. 

If the view here set forth is the correct one, it wonld 
appear that two distinct periods of great volcanic activity 
are made out, in the interval between which the land was 
much depressed, and coral reefs were formed jipon the 
previous volcanic accumulations. 

Subsequently there was a re-elevation to the, extent of 
200-300 feet, and volcanic materials were then deposited 
upon the coral reefs. There is no evidence of any changes 
of importance having taken place in this region since that 
time. 

The coral beds h have furnished to me the organic 
remains enumerated in the Appendix. 

The great break in the succession of life between the 
miocene and the later tertiaries of the "West Indies has 
been noticed by geologists. 
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It. appears to me highly probahle [that this break may 
he accouiited for by the followijig hyppthesig. 

Previously to the miocene period thor^ was a. much . 
greater extent of land in -the Caribean area thaju at pre- 
sent. This land .was gradi^ally submerged during, the 
miocene period, and on the sinking land were formed the 
coral, reefe with the associated shell-beds of that period. 
It would seeip, that in this interval, nearly the. whole of 
the West Indian chain was submerged. The sinking hav- 
ing proceeded to a certain point, volcanic action was deve- 
loped in immense force. The volcanoes may have con- 
tinued in activity for a very long time, during which the 
upheaval occurred, which put an end to the miocene 
period, and exposed the beds which had been formed. The 
fleas probably became unfitted . for the existence of many 
-of the coral reef loving molluska of the miocene period, 
ifrhich became extinct. Their living analogues are now to 
be found in the eastern seas^ whither their ancestors pro- 
bably migrated during the earlier tertiary period, when 
perhaps the submergence of the Atlantis had left a chain 
of coral Islands in the. ocean between meridional America 
and ITorth Africa. 

Upon the shores of the. land now upheaved there was a 
renewal of coral growth ; but the corals were, in few in- 
stances, identical with those of the former period, and they 
belong, with slight variation^ to the existing coral fauna. 
There may have been at this time a comparative cessation 
of volcanic activity, during which, the old volcanic mate- 
rials were formed by the waves and streams into a con- 
glomerate. But a new outburst seems to have succeeded, 
during which the land, was again elevated to. the extent of 
200-300 feet. This elevation was. probably. a slow process, 
and it may h-ave extended into the historical period ; for 
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we fitid beds belonging to the newer pKocene at varionsi 
heights, and I have remarked the yet existing traces of 
former sea levels on the shores of Dominica. • 

The succession of the formations I found in Dominica 
seems to be paralleled by that of Guadeloupe, as described 
by Duchassaing in the Bulletin of the Geological Society 
of France, 2nd ser., vol. xii, p. 753 ; but in Dominica the 
oldest beds' containing fossils, which I could discover, are 
the plio6ene coral reefs befoire described. 



APPENDIX. 
List op OE&Airrc Remains teom: the PtiocEiOJ Cohax 

POEMATION op DoMliaCA. 



Cypraea exanthema Linn, 

— cinerea Linn, 
Cassis decuBsatus Linn. 

— flammeus Linn, 
Purpura trapa Bolt, 
Banella cubaniana d^Orh, 
Triton pilearis Linn, 
DoHum pennatum Mart, 
Pusio articulatus Lam, var f 

(perhaps a new species.) 
Natica mamilla Linn, 

— canreua Lam, 
Neritina punctulata ? Lam. 
Turbo pica Linn, 

Conus testudinarius Mart. 
Spondylus coccineus LatJft. 
Lucina tigrina Linn. 
Tellina fausta Sol. 
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Tellina interrupta Wood 
Pectunculus angulatus Zmn. 
Lithodomus cinnamomeus Lam. 
Petricola robnsta Soto. 
Plicatula cristata Lam. 
The above have all been identified wi^h recent West 
Indian shells. There are one or two unnamed species, 
which are probably new. 

R J. L. G. 



The following corals have been determined, but there 
are many others (similar to species found in Barbados), 
the specific names of which cannot be stated with confidence : 

Favia ananas Lam. 

— coarctata Mich. Sf Dueh. 

Eusmilia aspera. 



List op the Lanbshells collected in Dominica by 

E. J. Lechmere Guppy. 

/"See Ann. ^ Mag. Nat. Misty June 1868.) 



Glandina perlucens Gtippi/ 
Stenogyra octona CJiemn. 
Hyalina concplor F4r. (Baudoni Pet.) 
Helix Josephinae Fer. 

— dentiens Fer. 

— badia Fer. 

•^ nigrescens Wood 
Bulimulus laticinctus Guppy 

— virginalis Pfeiffer 

— exilis Gmd. 

Buliminus stenogyroides Guppy 
Amphibulima patula Brug. 

— pardalina Guppy^ 
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Succinea approximans ShuUL 
Cyclopliorus amethystinus Guppj' 
Selicina iepistilia Gup^py 
-^ liumilis Guppij 

— velutina Gkppy 

— rhodostoma Gray 
Helicina conulbides Guppy 

— plicatula Pf, 
jNeritina punctulata Lam. 



EiPIANATidN of' THE' DUaR'Aks:- 

In the upper figure of the first diagram 1 refers to ^ 
row of volcanic cones ; 2 is Mome Bruce ; 3 the Town of 
Boseau ; 4 Mome Daniel. The second figure is a section, 
near Roseau ; a represents the newer volcanic accumula- 
tions ; h the coral formation ; 12 the conglonierdte ; c\hB 
older volcanic formations. The third figure is a sketch of 
Dominica from the south, to show the hilly character of 
the Island. The fourth figure is intended to exhibit the 
dip of the beds of volcanic matter in the Souffriere at St. 
Vincent. The fifth figure illustrates the theory of the rela- 
tions of the formations of Dominica as given in the preced- 
ing paper ; /. being the former sea level (that is, the ex- 
treme extent of the subsidence Jwhich took place probably 
during the miocene volcanic period) ; p the present sea 
level. The other letters a^ b, o, have the same meaning as 
in the second figure, explained above. 

The second diagram gives sketches of the remarkable 
Pitons of St. Jjucia from three different points of view. 
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2. Continuation of Noie» of a Voyage round iho Island of 
Trinidad in October ^ 1868. 

By Thomas WiiiiiJ£ Cark. 

f C<mmuni€C/$d by the PreeidentJ 

Paet II. 

(Abridged.) 



!f he length of the North Coast is stated, on the authority 
of old marine surveys, to be 46 nautical miles (=53J Eng. 
m.) ; for less than half of this, from the Boca to Point 
Chupara, 18j^ nautical miles, the coast is, with a few breaks 
to be noticed presently, closely locked by an uneven 
line of dark forest-clad mountains, whose highest points 
are 1,800 to 2,250 feet high, the culmidating peak behind 
Las Cuevas Bay rather exceeding 3,000 feet. When a 
mile and a half outside of the Boca, we sighted round 
Corozal Point the high conical wood-clothed Islet off the 
windward point of Saut d'£)au Bay, commonly called Saut 
d'Eau Island, but in the old Spanish Chart, Isla de Mara- 
vaca. In the later surveys by English naval officers, Saut 
d'Eau has been translated into Waterfall, and Saut d'Eau 
Island into Waterfall Island, terms never heard in the 
colony. The Geologists retained in their excellent maps 
the local term Saut d'Eau for the bay (and abandoned 
hamlet), and Maravaca for the Islet. Seeing that the 
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newer surveys shew a second Islet within the seaward one, 
and little shorter than it, I propose to retain or restore to 
the larger and outer one the fine old Spanish name, pro- 
bably of Indian etymology, and baptise the landward one 
Saut d'Eau. In the old surveys Maravaca was stated as 
230 feet high; a naval authority, repeated by Captain 
Chimmo, raised it to 380 ; we were not near enough to it 
to allow of a satisfactory opinion being formed. It was 
certainly a much more prominent object than its place and 
promise on th6 Chart led one to look for. 

The very /distinct manner in which the large valley of 
Carenage is indicated to the voyager when abreast of it, 
off our northern coast, by the long slopes of the mountains 
on either side, yet gives no impression of an actual break 
in the chain ; nor is this to be observed in a southern ap- 
proach. It is not until one has turned sharply round the 
point of the overlapping ridge, probably a hundred feet 
high or more, that this curious feature, upigue in our 
northern chain, is discovered. This overlap shelters a 
small cove in which coasting vessels may come to anchor 
in 8 to 3 fathoms. The beach is short, of soft sand and 
steep, terminated at either end by perpendicular cliffs, and 
backed abruptly by a precipitous face of semirindurated 
yellowish argillaceous saud, about 50 or 60 feet li^gh. In 
going up the valley from Carenage Say .to iti^ head, one 
is scarcely aware of a rise, so easy and gradual is the 
ascent, and without mounting over the slightest dyke that 
could claim pretence . for the ter^ watershed, one finds 
' oneself, on turning an angle, looking down from a small 
ehrubby-fiiced precipice into a cove of the Caribean sea. 
So far from there being a watershed even a foot back from 
the edge, every drop of rain that falls upon the plateau 
runs or would run into the valley : would run, but that a 
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late manage of the ' Prospect' Estate, which includes all 
the upper portion of the valley, cut a deep drain to the 
face of the declivity to draw off the surface waters of the 
furthermost end of the vale, which tended to create some 
marshiness in the upper part of the estate, then being laid 
down in canes. In fact the only natural watershed here 
is the edge of the precipice. This little bay is spelt on all 
the maps Macaripe, but is always pronounced Matchereep» 
as if the original word had been Maqueripe ; the qu in our 
words of aboriginal origin is, in Creole, alwaya^ converted 
into tch, as in Carapiquaime, nowCarapichaima, — Quiauan 
or Quiauanas, gallicised into Quiaouane, then dropping 
the i, creolised into Chaguane (pronounced Tchawann^ 
and often Shawanne), but spelt officially, for a generation 
back at least, Chaguanas, as if under the impression that 
this was the original and correct Spanish spellings — also 
in Quemada (Spanish signifying burnt, scorched), creolised 
into tchemadde, the correct spelling having been, however,, 
in this instance retained. 

Were the land to sink 20 feet in the Bocas Islands and 
the adjacent portion of Trinidad, Monos would be cut into 
two by the insulation of the Morris peninsula. Huevos 
would permanently separate into two, not as now only at 
high tide. Chacachacare would be two good-sized lofty 
Islets, with a good channel between, and the peninsula of 
Point Gourde would become an Island with a broad chan- 
nel between it and the Chaguar^mas land, while Carenage 
swamp would be a bay running probably 2 or 3 miles up 
the present valley. If the land in the latter were sunk 40 
feet lower, the Chaguaramas mountain group would be 
converted into an Island as big as all the actual Boca 
Islands in one, and a new Boca would run through the 
Carenage depression, finding its exit in the present Maca- 
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ripe cove. Chaguarainas is the abori^nal and Spanish 
name of our queenly Palmiste or Cabbage tree, the 
Oreodoxa oleracea, Mart. It may be noteS here that Ca- 
recage is only a modem misnomer as applied to the large 
valley now known by this name ; even the large and very 
shallow bay in front of its mouth, popularly called the 
Carenage, is no Carenage at aU, and could not be. The 
true Carenage or Carenero was one of the wedge-shaped 
inlets of Point Gourde peninsula on the south side of the 
sor-called Carenage or Carenage Bay. The old and proper 
name of the valley is Cuesa, after the palm of that name, 
described as a species of JSactris (having long black spines 
and a comparatively - thin stem.) Nor is Point Gourde 
named, as popularly believed, after the sunken dollars of 
Apodaca's squadron, but is a corruption of Punta Gorda, 
the big or broad Point, which describes it very appropri- 
ately, as any one who has helped to pull a boat reund^the 
long gloomy promontory will acknowledge. 

Pour nautical miles beyond Macaripe occurs another de- 
pression in the chain of mountains, indicating a valley run- 
ning southward on the other side of the range which, for 
some distance, falls to less than half its usual height, and 
at the North Post, near its lowest point, is only 740 feet 
high ; a mile and a half or thereabouts to W, it had been 
1 860 feet, and 3 nautical miles E. of the post it rises to 
2230 feet in the Saut d'Eau or Mai d'estomac mountains. 
The valley now alluded to is the Diego Martin, one of the 
finest vdlleys in the Island. The next valley to the east- 
ward, Maraval, • was in the old Spanish time Mararaval, 
having been so called after a Palm tree, the Marar^ve, 
meaning the place of the Mararaves (as Cecal from Coco, 
the Coconut palm, Corozal from the Corozo palm, Palmal 
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from the grdat wiM paJm, Temicbal] from Temiche, our 
serviceable Timite, so much valued for its uninflammable 
leaves as a thatching material, Morichal from Moriche (the 
Mauritia palm, found in differing species from the Pitch 
Lake of LaBrea to the Llanos of Nueva Andalu^iai and 
through the Canos or Delta of the Orinoco to the swampy 
Savanas of British Guiana, and'perhaps further) ; Cacao, 
the chocolate tree, forms Cacagual (pronounced Gacawal), 
and Muro, the old Spanish and Indian name in Trinidad 
of the Mora tree, Mural, now apparently quite fixed into 
Mora and Moral. These aggregative words are so econo- 
mical, expressive and convenient, that] they should not be 
allowed to fall into disuse, and might even be uqefully 
imported into the^English language, with power of exten- , 
sion. We can make room for them with thanks ; would that 
we could as easily annex the Spanish wealth in augmenta- 
tives and diminutives ! The Mararav6 is the Origri palm, 
whose large bunches of nuts looking like enormous clu^rs 
of coral-red grapes, may be seen in the fruit-trays in town, 
usually towards the end of the dry season. 

The Mai d'estomac or Saul; d'Eau mountains are directly 
north of this town and of the Maraval valley, and having 
some cotters with small cultivations dotted along the track 
passed over by^ the fishermen and fisherwomen who used 
to furnish the town with fish j&om Saut d'Eau bay, a good 
bridle road has, I am assured, been formed from Maraval 
valley to these upland settlements. I am told that some 
European vegetables that cannot come to perfection in the* 
high temperature of our low lands, do exceedingly well 
there. 

The mountains intervening, there is no indication of the 
valley to the south of thejn, looking from the sea at the 
north, nor do I suppose there is of Santa Cruz valley look- 
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ing from the sea, thoiigh lutving: paM^ this part of the^ 
Coast in the night, I caiinot epeak positively to the point ; 
looking over the range from the south, it is deeply notched 
between the head of the vaUey and the sea ; yet the range 
is continuooB, And its points high, perhaps 1,500 or 1,600 
feet At Piedra Blanoa on the farther side of th^ valley's 
head, over whiqh passes the bridle road to Maracas Bay^ 
the peak is stated in a decent Admiralty Chart as 1,956 feet 
high. The coast north of Santa Cruz is La Yaea Bay, a 
eurve of the shore protected to windward by a neck of high 
land of some size, but the shore being ro6ky and precipitous, 
and fitretching to the west, a considerable surf continually 
breaks against it, and it has no value. I was informed by 
Mr. Michinaux, proprietor of the ** Prosperidad" Cacao* 
Estate in Santa Cruz on the let February, on my return 
from Las Caevaa and Maracas Bay, of a curious and in- 
tereedng fact, and one that may be usefully kept in mind 
in cj^asting about for good and easily approached localitiea 
ioT sanitaria, namely, that the ascent up the hills at th& 
head of Santa Cruz is exceedingly gradual and eiasy t» 
Walk (or dtdve, if a road was laid out to the top). ■ 

LciTacaBay takiBsits name from aroek of thatnama 
^its windward point. It is now breolised genetally into 
La Yache. Between it and Maracas Bay, which opens at 
2 nautical miles further west, is a fine bay not marked on 
the old charts or maps; itis f ofa mile wide, and the 
isatne ih ' depth) and widening a little within the heads ; 
there i& fgood ianchorage within in 6 to 8 fathoms water, 
trnfoftunately, having no beach and no level land, it is 
nothing more than an anchorage. It is the first real bay 
knet with since leaving the Bocas, Macarlpe heitkg but a 
tjove, and Saut d'Eau and La Vaca being quite open to 
the north and west, not running into tile land, but formed 
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Iby projecting spurs and points oil their eastern side. It 
is simply called * The Bay'' by the people who occasionally 
visit it, and may perhaps be not ill termed the WestBa^, 
or Maracas West Bay. 

The fine Bay of Maracas is nearly one nautical mile 
across the entrance by the same in depth ; it is divided by 
high steep-sided spurs clothed with thick forest, which 
come down to the bay in high and broken ciiSa on which 
the surf always breaks, into three distinct beaches and 
properties; the westernmost and much the largest of 
which is "Maracas" proper, the central one **Tairico," 
while that in the south east bight, the smallest, is called 
** Damian." The west point of the bay is called Maracas 
Point, and the east is Point Charasca, which name is also 
borne by a large rock lying off it. In the mouth of the 
Bay there is 20 fathoms water, and the anchorage is off 
Damian beach in 6 to 9 fathoms. The great ot ** Maracas*' 
beach proper, is at least half a mile long. The " Tairico," 
also a fine broad sandy beach, is about a quarter of a mile 
in extent. These are the firmest beaches I ever walked 
on. The "Damian," which I saw only from that of 
Tairico, is the shortest and narrowest of the three ; it x% 
backed by what seemed an earthen scarp, on which rested 
the small plateau, no part of which appeared to be level. 
The cultivatible land behind each beach has its separate 
owner, cultivations and cottages. " Maracas," filling the 
greater part of the low land enclosed by the encircling 
ring, is a large property, but the only cultivation we could 
espy from the mountain road were some rather small cane 
patches or pieces in the north-west j)art of the low land. 
The remainder is in bush ; even the pasture is overgrown ; 
the mountain slopes are covered with an abundance of 
such timber as is usually found on these hills; almost 
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everywhere near the beach we could see, through the tree^ 
and bushes, ponds, or probably connected lines of brackish 
water. It was impossible to judge in its present state of 
jungle and water what extent or character of useful sur- 
face there was. It looked the character it bore for health, 
that of beiug a feverish, sickly' place. It would make a 
large Cacao estate, and must have abundance of fertile 
land behind the lagoons or swamps, to insure it being a 
, productive one. In one of the dells near the path we saw^ 
an old cacao cultivation. Mardca was the Indian name of 
the rattle or shak-shak, the fruit of the wild calabash tree, 
the Crewentta latifolia^ a tall erect fbrest tree, very unlike 
its congener the common calabash tree of our gardens ; it 
bears a small spherical calabash (in Spanish Totumo), into 
which, when dry, hard, and cleaned out, was dropped 
through the small hole through which it has been cleaned, 
a number of Indian shot (the hard black shot-like seed of the 
Tuloma orToulema (creole, Tous-les-mois) a species of Canna, 
called by Schomburgk C. achiras, GiUies. The further eiid 
of a short stick was then run through the shak-shak, and 
with one of these sticks in each hand, the chef d^orchestre, 
properly oiled, painted and refreshed no doubt, was ready 
to commence operations. Time was sharply and exactly 
marked by him, accompanied by an action reminding one of 
castanets. This place, I have been assured, is the true Ma- 
racas, the valley south of Tocutche now called the 
Valley of Maracas, being properly the Valley of St. Joseph, 
anciently San. Jose, after the Village of that name; the 
river is yet called the St. Joseph Eiver. Tocutche was 
long called in the maps the Maracas Mountain, and this, 
seen as at the head of the St. Joseph Valley, in turn gave 
the same name to it also. This at least seem the more 
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on the bay to the valley over the mountains. 

Tairico is a small cacao estate of about six quarrees, say 
1 9 acres, lately established, and is all rising ground, easy 
at first ; the name is that of our black corn-bird, the 
Scaphidwrui ater, called in creole Merle cavalier ; it is a 
large handsome boat-tailed b\rd, of the Starling family 
(StuBNiDiE:) ; the feathers of its body reflect beautiful blue^ 
green, and other colors as it disports itself^ the total 
length is 14 or 15 inches^ 6 of which belong to the taiL 
The name given to it by the Spanish Creoles, and very 
generally by the English also, Tairico (in 4 syllables), is 
the cry of the bird. 

• There is more surf on. the beach in Maracas Bay in the 
best season than its depth and horse-shoe form leads one 
tc^ expect. The best landings are, I believe, in Damian's 
bay, and at the north-west end of jfaracas beach. Set in 
a dark frame of forest^covered mountains that seem to tit e 
^m the Tirater's edge, this bay has a gloomy aud unpro- 
mising aspect from the sea. Maracas and lias Cuevas 
bieiing the leading bays on this coast, and often spoken 
abottt in town, and ignorance of them leaving a serious 
hiatus in one's knowledge of the north coast, I determined, 
after my return, to visit them overland, which I did on 
the last day of January. 

The details given in these pages connected with these 
ifwb bays were chiefly obtained during this journey. The 
botanical specimens brought back were all gathered in 
gbit»g over Piedra Blanca, or at its foot on either side^ 
They were as follows : 

Palicourea crocea, !>,€., var. tenuifolia 

Psychotria uliginosa, 8w. 

Nepsera aquatica, Ifaud, 
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Spennera kappleriana, I^aud. 

MikaniiEt Bcabra, J). C. 

WuMa havanensis, JD, C, 

Acanthospermum humile, D,C, 

Micromeria obovata, Binth. 

Mentzelia aspera, Z. 

Begonia kumilia, Drt/and. 

Passiflora sp. 
« Anguria uinbrosa^ iTM. 
' Crotoa baleamifer, X. 

Cassia sericea, Sw, 

Thalia geniculata, X. 

Herpestis — 2 sp. 
S^reeferus w^eabaudantintheGasparillo ravin e» butnono 
\rere seen over 6 or 8 feet high (in stem). In many placet 
considerable numbers of an orange-colored fruit were met 
with beneath tall erect trees ; they were of the size and 
shape of a Portugal orange, invariably hard, and one I 
brought home showed no disposition to soften by keeping, 
though I kept it for weeks, ^d till it turned very dark, 
and had lost all vitality ^ these proved to be the fruit of 
the Contravinty a pretty large tree, some 60 feet high, 
erect, with dark shining leaves, a Sapqtad, and thus re- 
lated to our. Balata, Sapodilla, ai^d Star^apple. Fre* 
quent examples of a tree of a very rare form in our woods 
were m^t with, a tree common on the mountains, and 
there only I believe, and of which th^re are two example* 
in our gardens, one in the Botanic Garden, and the other 
in the hon. the Attorney-General's. It throws out hori- 
zontally a close whorl of thin branches, which shorten as 
they shoot out from the trunk one over another; the out* 
Une of the tree thus becomes pyramidal, like a Fir. It was 
provisionally and doubtingly labelled Xanthochymw pietorm 
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at St. Ann's by Mr. Criiger. It is not in Grisobach, at 
least under that* name. It grows no higher than a good 
standard apple tree, say not over 20 feet, seems of slow 
growth, and is probably a hard and heavy wood ; it puts 
out when blooming a quantity of small, unattractive, ses- 
sile or subsessile flowers, yellowish I think, set all ^long 
the branches ; the bark is coarse, and I tlxink I remember 
it bleeding a thick yellowish gum when wounded. It is 
in the deep glens and on the stoep cool shady sides of these 
mountains, near water-runs, that one meets with the lovely 
Warszewiczia coccinea, with its long outstretching arms of 
gorgeous scarlet bracts, arranged, alternate, in double file,, 
and in gradually diminishing size and compactor ordw 
along the graceful curve of those excessively tough bran- 
ches ; this is another of those plants which can never be 
seen in perfection away from its native recesses. X hava 
found at various times among these northern vallies, on 
paitially cleared spaces admitting some sun, but near a 
streamlet, and consequently in a humid atmosphere, al- 
ways on poor stony or shaly ground, and where vegeta- 
tion had for a twelvemonth at least been left to run. 
riot, a variety of small melastomada. Among those of 
our more useful forest trees which peculiarly affect 
the mountains are the Purpleheart — the most elastic- 
wood known in the colony, Leopard wood (more com- 
monly known as Letter wood), Cyp (i. e., Cypre, Cypres* 
— from a fancied resemblance to the scent of that wood 
when freshly cut), the Mahoe tree {StercuUa carihcsay 
vhich must not be confounded with the Paritium iiliaceum^ 
found on all shores round the tropical belt, and whos» 
inner bark is applied to so many uses by tho poorer na-' 
tives of various regions), Tapana, Guatapana (our beef- 
wood), Locust, Laurier cypre, Acoma (our Mastic), Po^i 
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(especially the Black Poui, Tecama ipeetahiUt^r-ti goldeii 
glory when in full burst, and almost worth a Toyage acrosB^ 
the Atlantic to behold), Yoke (a handsome fnmitare wood)„ 
Monkey Balata, Olivier, and some others, to which I have 
been recently assured by a wood-cutter who works on the 
Piego Martin heights, may be added Ghreenheart and Wal- 
laba; he speaks very positively on this novel piece of 
intelligence, but the opipions and credos of this clas^ of 
persons must be received with extreme caution ; they will 
name a tree sometimes from its bark, sometimes from the 
smell, and sometimes from the g^ain or color of the timber, 
leaving out of consideration all the other various points that 
have to be taken into account in determining kindred, or 
classifying a plant. Constant familiarity with the nobles 
of the forest enables any of these men, however, to tell with, 
unerring accuracy what such a tree is in their habitual 
nomenclature (however erroneous that in itself may be) by 
simply cutting a chip out of a growing tree with his cut-. 
' lass I for in three seconds he is able to note its habit of 
growth and siae, the character of the bark, color, hard- 
ness^ smell and taste of the wood, and he evei:^ obtains 
some idea of its grain. These are sufELcient data to allow 
an intelligent woodman to dedare that the tree he hem, 
just cut a chip from is such imd such a tree with which 
he is familiar,, and no other ; but when, in comparing a 
tree he knows as a living tree^ with the wood of another 
which, he has never $een but {in a woodryard, from a re-, 
semblance in color, grain and weightj^ he decides that they 
are identical, he may be entirely i^t faulty 

Soihe of our good timber trees are found equally on 
l^nll and plain, aa the Balata, Cedar, Bi^sain, tree (Capivi),^ 
t)ut are more abundant in the latter. 

Others affect the plain exclusive!}^, or nearly 00^ a,t lea9t 
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80 far as my obserration and information go at present ; these 
are the Mora, Galba/ Carapa or Oarapo (vulgarised into Gra- 
peau in Creole, and in other English Colonies into Grab- 
wood), "Watercaire (from Guataquero), Roble, Fiddlewood^ 
(Bois Lezar), Poirier, Bed-wood (Bois rouge, a wood of a 
deep crimson red, and said to be allied to Mahogcmy and 
our Bed or common Cedar), and many others. But as I 
am not writing a paper on our woods at present, no mora 
need be said than that the wood of the mountains having 
grown on firmer, sometimes stony or rooky, yet a drier, 
better drained soil, in a cooler temperature, and been 
more buffetted by the winds, has a slower growth, and 
is heavier, tougher, sounder than the corresponding spe- 
cies in the low flat lands, and if it be a furniture wood^ 
as Cedar or Balsam, will be closer, finer, wavier in the 
* grain' or fibre, and 'much richer in the 'feather' or 
embranchment. 

On Maracas beach, at the extreme north-west end, j 
collected 14 species of bivalves, and 23 of univalves; 
among the former a fine Area Adamsii, and many A, 
squamosa, Cardita dactylus and Trigona mactroides. Among 
the univalves were a good many good limpets (6 spiBcies)« 
a small Crepidula, Columbella IsBvigata, Bullia aciculata^ 
and Oliva nitidula. , 

The Las Guovas estate is variously stated at 400 or 500 
quarrees (1,300 to 1,600 acres), and its cacao trees were 
formerly stated at 100,000 ; they are now roughly esti- 
mated at 6t),000, for the estate has not long been taken 
over by the present proprietor, and is not reduced into 
thorough order. It had been for many years in a semi- 
abandoned state, the absentee owner being unable to 
meet with a purchaser who would settle in a place so re- 
moie^ and cut off from easy communication with the town ; 
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probably the difficulty of inducing laborers to go and 
remain there was eveii a more serious matter than any 
other, for the situation not only cuts them off from gossip 
and relaxation with their fellows^ but has an evil repute 
for the prevalence of marsh fever. This malarious condi- 
tion is likely to exist in those bays [till the value of land in 
the colony so rises in course of time, and communications 
00 improve as to induce the owners to draia off the stag- 
nant waters. 

Here I found 19 species of bivalves, and 23 of univalves, 
among which were the following : Cardita dactylus^ Area 
squamosa, My tilus brazilianuft, Area reticulata, A. occiden- 
talis. I was presented with a specimen of Fecten nodosus^ 
one of Pinna ramulosa, and a large and perfect Area occiden- 
talis- The univalves contained a good many large shells,, 
most of them dull or worn specimens ; Turbo tuberosa, Bulla 
ampulla, Triton sp., Conus musicus, Imperator digitatus, 
Oyproea exanthema (called in the Virgin Islands the ground 
sea shell, from a murmur as of the distant surf when the 
shell is held close to the ear.) My guide, when along this 
eoast, on the 21 st K'ovember and 4th December last, had 
brought back 48 species of bivalves, and 57 of univalves 
from Las Cuevas alone, and he declares, that on each 
occasion her has been here, he has found the beach much 
altered, and with different shells. 
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Tuesday, lOth August, 1869. 



B. J. Lechmore Gnppy, F.L.S.,F.G.S., &c., President, 
in the Chair. 



8pedmeA8 of Miniature Painting and other Works of Art 
were exhibited to the Meeting by Andr^ Knox, M.A. 



Wedneiday, ISth October^ 1869. 



B. J. Leehmere Guppy, F.L.S.,F.G.S., President, 
in the Chair. 

The following donations were announced : — 

" Sdentifio Opinion"— Nos. 21-23 : Presented hy the 
Freeident. 

<* Journal of the Society of Arts"--ITo8. 850-853, 863, 
S65-875 : Presented hy the Colanial Government. 

•*Vftrgaffla" — ^No. 6 : Presented hy the Sociedad de Cieneias 
de Cdraeas. 
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The following Address was then delivered by tli* 
President : — 

Annual Address of the President, 
E. J. Lechmere Quppy, F.L.S., F.G,S., &c., &c., 
On the present condition - of the Trinidad Public Library ^ 
with Suggestions /or ^/^^ Improvement and Development 
of that Institution. 
*^* We allow that if we were to assume a power of 
, drawing a more perfect straight line or circle 
than any one else by superior steadiness of 
hand, or acuteness of eye, it would lead ta a 
comparison of talent ; but if one merely 
assert that he can draw a more perfect lin^ 
or circle with a ruler or compasses than ano- 
ther can by his unassisted hand or eye, h» 
surely cannot be said to boast of much," — 
Nw. Org. I, cxii. 



I propose, by way of address, on the occasion of 
vacating the chair, which I have had the honor to fill 
during the past twelvemonths, to caH your attention to 
some matters of high interest to all who desire the ad- 
vancement of our community. As the progress of the hu- 
man race is shown by science and history to be inevitable, 
we shall only be consulting the interests and happiness of 
ourselves in endeavouring to'follow in the footsteps of those 
nations which are confessedly the foremost in eivilizatioa. 
It has before been mentioned that this Association haS| 
without any aid from public funds, carried out, so iar as 
its small means allowed, most of the objects for whieh the 
Corresponding Committee of the Society of Arts was insti- 
tuted in this Island with an annual grant from the pub-' 
lie funds of £400 a year. As the means of the Association 
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%Ye very limited, and do not allow of its hiring a building 
for m^eetifirgSy and for the deposit of books and other pro- 
perty, I have no donbt, that when a building is erected 
for a Public Library and Museum, some provision of the 
kind will be made for the Association. In the meantime 
it may be hoped that the Committee of the Trinidad Public 
Library, now that they have acquired better accommoda- 
^on, will allow to the Associatioh the use of one of the 
rooms. This will be a step to the union, in one building, 
t}f our Bcientific and literary collections — for the use of the 
books and papers of the Association, will, I have no doubt, 
be iseadily granted to readers at the Library. 

Our collections have been augmented during the past 
year by the exchange of our Proceedings with the Lyceum 
of Natural History of New-Yoik, the Sociedad de Clencias 
de Caracas, and the Smithsonian Institute of Washington. 
We have also had the usual number of donations of se* 
parate memoirs. 

The locid Government has presented to us, for some time, 
copies of the Journal of the Society of Arts, but, apparently 
through indifference, the series is not continuous. One of 
the great functions to be £Ued by Scientific Societies in 
the future seems already plainly sketched out — it is the 
^exchange and preservation of Scientific publications. One 
public institution has carried out this useful work on a 
']^and scale, and in whatever part of the world a United 
States Consul is to be found, there is also the Agent of the 
institution I refer to ; the Smithsonian Institute of Wash- 
ington, which performs the functions of a national library 
«tnd museum, and a scientific society, with a liberality 
irorthy of its founder's intentions, **For' the increase and 
diffusion of knowledge among men." 

The Public Library of Trinidad \^as founded in 1851, 
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under an Ordinance of the locaJ^ Gbrernment, which grant- 
ed to it £300 a year. Previous to that time, it appears, 
that some persons joined themselves together under the 
name of the Trinidad Library Association. They pur- 
chased a number of books, many of wbicb were subse- 
quently bought for the existing Library. 

The constitution conferred upon the Public Library by 
the Ordinance 2 of 1851 is, with a few modifications sub- 
sequently introduced, tl^e same it now has. 

By the Ordinance 3 of 1852 the subscription was made 
£1 instead of £2 a year. This Ordinance expired without 
confirmation, but was renewed by 2 of 1855 for, five years. 
By Ordinance 9 of 1861 the enactment was made perpetual. 

The following are the names of the Librarians : 
Francis Joseph Danglade, I8I5I-I86O (resigned.) 
Sebastien Cipriani, 1861-1868 (died.) 
Leon DeGannes, 1868, the present Librarian. 

In tracing an outline of the history of th^ Library, it is 
impossible to avoid the recognition of the heavy debt the 
Island owes to the Honorable William George Knox. It 
is mainly to his Honor's exertions that we owe the estab- 
ilishment of this institution, and the interest and minute 
care he has always taken in its promotion and well-being 
cannot be sufficiently acknowledged. Not only has he 
freely given his personal exertions aQd the weight of his 
influence in its behalf, but he has at various times been a 
liberal donor of books to the institution. Very soon after 
the founding of the Library, His Honor made a donation 
to it of 59 volumes. In the records we find entries of sub- 
sequent donations, namely, of 66 numbers of unbound 
periodicals, and 147 bound volumes. On another occanon 
His Honor contributed 10 volumes. Amongst his ooctri- 
butions were a set of that useful work, the Annual Se- 
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Ig^iBter. Pre-eminent among the other benefactors of the 
Library, we find the name of Kia Excellency Lord Harris. 
In 1851 he presented Story's Works, 10 volumes; Frois- 
sart's Chronicles, 4 volumes ; Gibbon's Eome, 6 yolumes ; 
Pictorial History of England, 8 volumes ; and other works, 
altogether 30 volumes, besides 16 volumes of Trade Cir- 
culars, and Price Lists of the Exhibition of 1851, and a 
collection of Silicified Woods. Among other acquisitions 
by donation, the Library owes to Mr. Alexander Fitzjames 
a gift of 105 volumes of Journals and Eeports of the House 
of Commons : to Archdeacon Cummins a present Cf 12 
volumes, including Bictionnaire de Theologie de Berger ; 
Gilly's Waldensian Eesearches ; 8ims' Historical Defence 
of • the Waldenses, and D'Anville's Ancient Geography. 
Mr. A. DeBarres presented in 1859 the Bictionnaire des 
I)6couvertes en France^ in 17 volumes; and in 1860 a 
library of the Fathers in 39 volumes was subscribed for 
and presented to the Library. In 1856, at the request of 
the managing body, the chairman of the Public Library 
put himself into communication with the Commissioners 
of Patents in order to obtain copies of their publications. 
These valuable works are now stored in the Library in a 
very inadequate manner, and it is to be feared that thej 
will become deteriorated by the want of proper acoommo* 
dation. The acquisitions by purchase were steadily pushed 
forward from the commencement of the Library. 145 
volumes were purchased at the sale of Mr. Clogstoun's 
effects. Other books were purchased at Mr. Bostant's 
sale, and I have before referred to those bought from the 
Trinidad Library Association. The managing body was 
no less diligent in the selection of books in Europe, and 
the result of their zeal is the well-chosen if small library 
of 8,000 volumes. And here I should be doing scant jus- 
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tice to the gentlemen who have at various times been en» 
tnisted with the selection of books^ if I did not acknow-* 
ledge the great care and'ability with which their task has 
been accomplished, and any one who takes the trouble to 
glance over the catalogues will find that, as a whole, the 
Library is provided with a great number of the works of 
the greatest thinkers, the perusal of which cannot fail to 
have a most beneficial effect upon our community. The 
gentlemen referred to may feel assured, that whatever 
estimate has been, or is now made of their disinterested 
labors, they have sown good seed which will in due time 
bear fruit, and confer lasting benefits upon the people 
of our Island. 

The Library was at first lodged in a building on the site 
of the present Townhall. The rent was $600 a year. On 
the 1st of April, 1856 the Library was removed to Finlay's 
house, opposite the Court-House, where the rent was $420. 
On the 1st June 1869 the Library was removed to its pre- 
sent quarters, the rent paid being $460, a part of which, 
however, is returned in the rent of the -basement rooms* 
This building, situated at the comer of Lower Prince 
Street and Edward Street, is fairly suitable for the pur- 
pose, but endeavors should be made to secure a home of its 
own for the Library. The committee have already had 
under their consideration a plan for effecting this, and I 
shall advert to the subject again. I have appended hereto 
a statement of the receipts and expenditure of the Library, 
BO far as I have been able to obtain an account of them 
firom the published reports of the committee. 

It may easily be understood, that in a Library contain-* 
ing only 8,000 volumes, the deficiencies must be numerous. 
I believe that, considering the character of our Library, 
and the objects it is intended to subserve, the most notice- 
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able deEcieiicies may be ranged under the following beads r 

1. — Newspapers published in the Island : I believe 
the Library possesses none. *^ 

2. — Local Publications and Pamphlets relatiog to the 
West Indies : In this department I am sorry to say 
a very great neglect has been evineed. No pains 
have been taken to obtain snch works, and where 
the authors or publishers have been at the trouble 
to present them to the Library, they have not al- 
ways been properly acknowledged, nor have they 
been duly preserved, bound and recorded in the 
catalogues. In this way papers of great interest and' 
future value have been lost to the Library. 

3.— Publications of the local Government, including 
the Council Papers, Ordinances and Eoyal Gazette. 
The only expense that would fall on the Library in 
respect of these would be the binding, for I feel 
assured that, on application, copies of these papers 
would readily be granted by the Government. 

4. — Parliamentary Papers: There are a number of 
these in the Library, some presented and some yvLTr 
chased. A fsw are bound, but the majority lie in. 
a heap, inaccessible to any one save the insects. 

5. — Scientific Works: The Scientific Works in the 
Libraiy may be counted on the fingers. This re* 
mark does not apply to Manuals, of which there is 
a moderate supply ; but these are books which the 
student usually procures for himself, and their pur- 
pose in a Library is rather for the perusal of casual 

* I am glad to observe, that since this paper was read, the Public 
Library has obtained, for the moderate siim of S47, forty-four vo- 
lumes of the Port-of-Spain' Gazette, and three of the Trinidad 
Gazette,-— R. J, L. G, 
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readersthan for the student. Anoteworthy deficiency 
under this head is that of the great works relating 
to the West Indies and Tropical America. The fol- 
lowing are, I consider, indispensable : 
The series of Works relating to Humboldt's voyage. 
D'Orbigny's Amerique Meridionale— Spix and Martius's 
Work on Brazil — the Works of the Castelnau expedition— 
the fine series of Works contained in Bamon de la Sagra's 
Histoire de Cuba, of which the Library possesses only 
the political portion. 

A number of Works relating to the IS'atirral History of 
the West Indies, and particularly to Botany, ar& included 
in the Griiger collection, now lodged at the Botanic Gar- 
dens. The Leotaud collection contains part of Cuvier's 
Begne Animal, together with Gray's Genera of Birds, 
Gosse's Birds of Jamaica, and other works of great value* 
The chief objection made to the purchase of Scientific 
Works is the withdrawal of funds from the purchase of 
books more interesting to the general reader, and to those 
who use the Library as a circulating library. I admit the 
force of those objections, but I am compelled to qualify 
he admission by a reference to the fact, that large sums 
have been spent on the raw material of History, chiefly of 
Europe, of no interest, and comparatively little value here ; 
and that when the revenue of the. Library was greater 
than it is now, no efforts were made to supply the defi- 
ciencies in Works relating to our own part of the world. 
* Had £20 a year been set apart from the beginning for 
the purpose, some little might have been done, for costly 
books of the kind are not produced every day or every 
year. Now that the Borough Council have withdrawn 
their contribution, I think it is the duty of the Government 
not to let the Library suffer, or its usefulness become im- 
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paired, because a municipal body bas no sense of the pub- 
lie wants of the age. My proposition is, therefore, that 
an additional grant be made to the Library (say about 
£100 a year), specially for the purpose of procuring Works 
on the Natural Sciences. Eor some years this grant will 
do no more than supply the existing deficiencies in Works - 
relating to the Natural History of the West Indies and 
Tropical America. 

We find that when the late Dr. liootaud offered his col- 
lection of Birds for. deposit in the Library (to be vested in 
the Crown), he made the stipulation ^' that a fair amount 
nf books on Natural History should be annually got from 
Europe." The committee agreea to this, bti the subse- 
quent placing of the Birds at Government-House seems to 
have relieved the committee of the condition. This shows, 
however, the willingness of the committee to have the 
deficiencies in this respect made good, and the sole ques< 
tion with them now seems to be the matter of funds. 

I should further recommend that publishers in the Island 
should be required to send one copy of every publication, 
including newspapers, to the Public Library, such books 
and papers not in any case to be taken out of .the Library 
nor to be lent to readers within the Library until bound. 
All pamphlets and works of every kind, Parliamentary 
papers included, to be properly bound, and where pre- 
sented, the gift to be duly acknowledged, and duly recorded 
in the catalogues. As to' binding, private experience alone 
is sufficient to show that no books can be preserved in this 
country unless they are bound. 

At Govemment-Eouse there is a collection of news- 
papers and Parliamentary papers, which will be of great 
utility to the future historian of the Island. There is 
alsQ a set of the London Gazette. From time to time 
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TariouB works have been receiTed at Government-Hottsey 
though owing to the frequent use of that building for 
balls and concerts, great destruction and loss have occurred 
among the books, which, in great part, are neither shelved 
nor catalogued. All these may eventually bo deposited at 
the Public Library, when that institution shall have been 
placed on a proper footing. 

It was very properly laid down at the foundation of the 
Library, that it was the duty of the Librarian to compile 
and keep, a catalogue. The result of this regulation was 
the first printed catalogue, a copy of which was sold for 
five cents. As the Library grew, a more complete cata- 
logue was required, and in 1856* the manuscript of one 
drawn up by the Librarian was sent to Hamburg and 
printed. It was in two parts, one French and one English, 
an unnecessary division, and one that added to the expense. 
Subsequently, lists of the books acquired were, from time 
to time, published in the newspapers^ and slips containing 
the lists were generally to he had at the Library. It 
seems, however^ that there must have been great irregu- 
larity in the compilation of these lists, and they scarcely 
fiubserved the purpose of a complete catalogue. The com- 
mittee therefore resolved in 1862 upon the compilation of 
supplementary catalogues. It should be borne in mind 
that the Librarian's duty should have beeix, from the com- 
mencement — to keep a manuscript catalogue, into \^hich 
the title of every book should be properly entered upon its 
arrival in the Library. Owing to the neglect of this 
obvious piece of library-economy, it was necessary to ex- 
amine every one of the books in detail, ih order to the 
compilation of a new catalogue. This work was per- 
formed in a most conscientious manner, not by theXibr^i- 
rian, but by one of the elected committee-men. 3uch| 
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indeed, was the cozkdition of things, that the committee had 
to pay for the transcription of the catalogue, instead of 
that worli; being done by thb Librarian. Ev^en then the 
work of superintendence and of correction of the press de- 
Volyed upon the gentleman I have already referred to, 
and it is to his labor that we are principally indebted for 
the due performance of the task. No proper manuscript 
catalogue of , the books of the Library, however) exists up 
to the present day. tn 1862 Mr. Thomas F. Stuart 
brought this important point under the notice of the com- 
mittee^ and it was decided that such a catalogue should be 
made. Ijql 1867 I served on the committee; and brought 
forward at the suggestion of several gentlemeui interasted 
in the Library, some propositions' for the improvement of 
the Library. Of these some were rejected, namely, a pro- 
position that the books should be arranged according to 
subjects and have press marks affixed, and another for 
regulating the mode of issuing books to subscribers. But 
that relating to the compilation of a manuscript catalogue' 
was agreed to by the committee, and also a recommenda- 
tion that cases should be provided fer pamphlets. No 
steps have been taken to carry out these decisions. Any 
general catalogue of the Library must be alphabetical in 
the order of the author's names, but this would not pre- 
clude the compilation of classified catalogues if the meana» 
are available. 

A point of detail which ought to be referred to, is the 
due stamping of the books, a matter which it will bf» more 
necessaiy to look to when the usefulness pf the Library 
shall have inci«aBed« Every book should be stamped with 
a neat stamp, ;and preferably with red ink, at the begin* 
ningand at the end, and every plate and znap therein 
shojald al69 be stamped. 
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A word or two should be said as to the classification of 
the books in the Library. The only classification now in 
use is that into I, English — II, French and other lan- 
guages. I would recommend that this classification be 
made entirely subordinate to the classification into subjects ' 
of which many schemes will be found in Edward^s work ; 
the one proposed by himself at p.p. 814-15 of his Ind toL, 
with 1^ few modifications, will probably be most suited to 
our Library. The economy and management of Libraries 
has been so ably treated by Edwards, that it id unnecessary 
for me to go at any length into the subject. But it will be 
well to bear in mind that our Libraiy unites in several' 
particulars the characters of a Town Library and those of 
a National Library. That it was the object of its founders 
to make it so, appears clearly from the sources* of revenue 
proposed for it. It was enacted that an annual grant of 
£300 a year should be made by the-Governnlent, and that 
the Borough Counoil of Port-of-Spain should contribute 
such sum. as ^they thought fit. I have before alluded to 
the fact, that for several years the Town contributed £100 
a year, and thii4; that grant had been withdrawn in 1862. 

The public nature of the funds by which the Library 13 
supported is sufficient evideoee that the Library is purely 
a public one. Nevertheless, from the firstb the practice of 
the Library has been, more and more, to restrict the use 
of the Library to subscribers only, and at present the 
general impression is, that the Library is maintained en- 
tirefy fbr their use ; but in fact tne subscriptions are solely 
intended to confer the privikge of taking books out of the 
Library. The effect of the subscriptions upon the conduct 
and management of the Library seems to have been by no 
neans an unmiseJ good, for we find that mstty subscri- 
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bers are continually clamoring for an increase of noyels 
and light literature. 

• The committee . have gradually yielded more and more 
to this demand, and at present nearly if not quite half the 
books (iucluding serials), imported by the Library, belong 
to light literature. Nevertheless, to show the fallacy of 
giving way to such a matter, the subscriptions have actu- 
ally declined. This I take to be due, however, not to the 
character of the works imported, but to a diminution of 
interest in the Library— interest I m^an of a purely per- 
sonal kindf and bearing no reference to books. 

If, however, as some seem to think, the light literature 
bu8ine«s will yield a profit which can be applied to the 
purchase of more solid works, I would rec6mmend the 
formation of a separate branch for that department. If 
separate accounts be kept of such a branch, it will soon be 
Been what the real state of the case is. The competition 
of the. Library, aided by public funds, has already, I be- 
lieve, had some influence in breaking down a private cir- 
culating library here. I think it very doubtful, therefore, 
liow far any great attention is to be paid to that most use- 
less class of readers who read only novels. In 'the first 
place, the whole amount contributed by subscribers is, in 
round figures, only S600 out of $2,000, and it would not 
be fair to assume that more than one -half the subscribers 
bdloDg to the class indicated. But at any rate, bearing in 
mind the public chiaracter of the Library, it is clear that it 
is not its proper function to act as a mere circulating li« 
brary. Let private enterprise supply such wants as this. 
There is an ample field for the utility of the Library to 
•develop itself within its own proper sphere, but its regu- 
lations must be such as to ensure its benefits to every class. 
According to the principles laid down by Edwards as in- 
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dispensable for the guidance of a Public Libi^ry, it mnst 
be unrestrictedly open to every visitor, and be made alike 
nseful to every class of the commnnity. It must be go« 
verned by a truly liberal spirit, and fireed from all depen* 
dence either on gifts or on current subscriptions for its 
permanent support. 

Having cleared the way so far, I think I may lay before 
you some further suggestions drawn from the work of Mr* 
Edwards before referred to. I should propose that the 
reforms already brought before the committee be carried 
out, and that the Tibrar; be divided into two departments 
— the reference division and the lending division. The 
germ of such an arrangement already exists — ^importedj 
like many other wholesome principles, by the wise founders 
of our Library. 

The reference department should be largely increased, 
and it should include all expensive and bulky books. All 
accessions by bequest or donation should be included in 
this department, unless specially exempted. It would, of 
course, include the Criiger and Leotaud collections, and all 
Bcieiltific works to be purchased hereafter, excepting man-» 
uals or similar works. 

To the reference department thus constituted, the ad* 
mittance should be by ticket granted by the committeoi 
on the recommendation of one of its members, and avail* 
able for at least a year ; such ticket should be renewable 
on simple application to the Librarian, and should be with* 
drawable only for breach of the regulations. . The-^rules in 
force for the issue of tickets to the British Museum Library 
would be available here. Every provision should be made 
for the comfort and convenience of readers in this depart* 
m6nt, and the readers should be allowed to take down any 
book from its shelf without application to the Librarian, 
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It sbould be nndei^stood that readers in the reference de- 
partment could have books from the lending department^ 
by applying for them on the ticket provided for the pur« 
pose, and readers in the lending department could, also 
have books from the reference department by complying 
with the same formality. 

In the lending department th^ chief points would be 
arrangements fo facilitate the delivety of books, and their 
arrangement and classification. For the privilege of tak- 
ing bdoks out of the Library, it would be desirable that 
the borrowers should, as at present, pay a subscription ; 
but it is a question for consideration whether the amount 
ought not to be reduced ? It should be distinctly under- 
stood that Such payment is merely for the privilege of 
taking out books, and that every person is of right entitled 
to read the books within the Library "vtithout any payment 
whatever. In this* branch, no book should be delivered 
without a written requisition, such as that in use in the 
British Museui^ and most public and Scientific Libraries ; 
but the admission to this department should be entirely 
iinrestricted. 

In these suggestions I am advocating nothing but what 
is recognized in all Public Libraries. The same principles 
evidently presided at the formation of our Library ; but 
restrictions have practically operated to render the liberal 
ity of those regulations almost nugatory^ Thus, in the 
roles established * on the formation of the library* provi- 
sion is made -^i the admission of : non-subscribers. 
They v^ete admissible on a ticket to be granted by the 
committee, available for three months; we find that in 
1856, on an application from Mr. Laurie, on behalf of the 
Chtirohman's library Assodation, to be allowed to read 
in the rooms of the Library, it was decided by the corn- 
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• 
mittee that *'it was nothing, more than what was already 
conceded to the public bj the regulations of the Library.' ' 
This decision, of which I have given the very words, whilst 
admitting that the api)Iicants could hare admission as any 
one could, conveys a false impression in two ways : First, 
it ign ores the vexatious renewal of .ticket every three 
months, necessary under the Lib rarv regulations : Second 
it conveys the idea, that that which is a public right, ac- 
kn(}wledged in the Ordinance constituting the Library, is a 
concession to the public. I would not quarrel with words 
unnecessarily ; but I think that in this matter the words 
lead to wrong inferences, and the appearance of grudging 
to the public the privilege of reading in the Library seems 
to have Lad prejudicial effect. At any rate tne practice of 
c^ir Libi^ry is anything but encour aging to readers : the 
general impression *being that no one^ but subscribers haue 
aright of admission into the Library. It should hence- 
forth be a recognised principle of the Library manage- 
ment, thilt the use of the institution is prii^arily dei^igned 
for readers, and not for subscribers; The benefit of the 
former should be studied in preference to that of the latter. 
In fact the reason for retaining the class of subscribers is 
merely the greater convenience found by many in having 
ths books at their own houses. For this privilege they 
should pay a subscription. Bearing however in mind tbat 
the subscribers are not the class for whose exclusive or 
principal benefit the Library was founded and is main- 
tained, I should recommend that they should elect a fixed 
number not exceeding fotu: of the members of tbe ]3oard of * 
Directors. It would indeed be far better that the sub- 
scription should be abolished altogether, than that the 
benefits of so useful a publio institution should be confined 
to* a favored few. 
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Of the workiiig of Fablic Libraries in the West Indies, 
I haye been able to glean but scanty information. The 
Public Library and Museum of St. Lucia was entirely a 
government establishmenti and some years ago it was pro* 
posed to hand it over to subscribers, a step which was 
severely criticised, as it had previously been working fairly, 
and it was rightly deemed,, that to vest it in private per- 
sons would prove a fatal blow. I have not heard any- 
thing of it, or^it still exists. The Public Library and 
Museum of Grenada was founded on the same plan as that 
of St. Lucia, but I have no details of its working. The 
Library at Barbados is not,. I believe, of the utility it 
should be, owing to ihe want of liberal regulations. It 
was established by Act of the Legislature, but I am unac- 
quainted with its precise constitution. 

The reading room at Dominica is a private concern, but 
the regulations are vexy liberally construed, and the insti- 
tution is of muchiiBe, ooni^ideriiig its very limited resources, 
.to:the small community of that Island. 

We have already seen , in the growth and decay of hu- 
man institutions, such as churches, hospitals and schools, 
the hecessify . for some mode of rendering them perma- 
nently responsible to, and amenable to, the will of the 
country. The only mode of securing that end is by placing 
them under the control of the State, which is the guardian 
of the interests of the people. 

The people have a veiy great interest in the mainten- 
• ance of a Public Library as a means of education, and a 
necesidary supplement to the training they receive at the 
public schools. The superiority of American fanners is 
attributable to the subscription libraries, which are found 
everywhere in the United States, and which are publicly 
and gratuitously open as Libraries of reference. In Eng- 
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land ihe formation of Town labtaries has been authonce^ 
by Act of Parliamenti and many towns haye taken advan- 
tage of those Acta* The limit of legislation has probably 
no<r yet .been reachedi fo7 it is. proposed that all snohLi^ 
braries should be placed under a system of management 
andinspectian siodlar to that of national schools. It is 
•highly probable, that when a 'system of national educa- 
tion is adopted in England^ and it cannot be long de^ 
layedy that the Libraries will come in for a share^of atten- 
tion, and steps be taken to ensure the maintenance: of at 
least one such inirtitutidn.in ovary town of iinportance^ 
,' The reasons set forth herein, and tilie desire to make 
our Public :Libriu7 as useful as possible to all classes of 
the .community^ who have in fact ah equal interest and 
an equal right in it, have prompted me to lay these 
views before you ; and I trust the time is how at hand 
when those principles, of library management, which,, 
aftec a loi&g and severe struggle, have asserted themselves, 
and obtained the recognition of every State of importance, 
will be duly applied in our Island. : 
.. I i^hall conclude this paper by stating briefly what steps 
should, in myopinibn, be taken to place the Public library,, 
aa far lus possible, upon, such a ground of toefolx^ess as 
every such ilistitution ought to occupy. I would theron 
.'fore jceoomtnehd that Hinde's bequest, together with such 
amount as can be raised by private subscription, bede-r 
. voted to the construction of a proper building for the li- 
„brary, and that the (Government be petitioned to supple- 
ment these funds, which of theineelves would be iQ,Bu£^cient, 
by a grant for tbat purpose. The building ought toin-^ 
elude aocommodatioaa for a museum, the foundation for 
which alread;y e3dsta in Dr. Leotaud's collection of Birds„ 
£lr« Court's collection of Beptilesi Mr. Keate's coUeotion 
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t>f 8bell0| and the fossils, etc. collected by the Oeologicat 
Sortey. Due allowance should be made for futUre 
donations. 

The Leotaud and Criiger collections of Books should. be 
^posited in the same building as the Public Library, and 
sho^d be subject to the same regulations ; but they should 
be placed in the Beference Department, and not be al- 
lowed to go out of the Library.' 
Q?he Library should be freely open to all comers. 
Ths books should be arranged and classi^ed according 
to subjects upon the sjhelres, and press-marks should he 
afELxed. 

A proper manuscript catalogue should be kept, in which 
should be entered the titles of aU books upon receipt at 
the Library. The press-marks of the books should- be 
inserted in the eatalogue, so that any book may be found 
iiQmediately on reference to the catalogue. 

All pamphlets and periodicals should be properly pre- 
served and regularly bound. The Government should be 
petitioned to make an annual grant (of say £100) for the 
purpose of purchasing those Scientific Works in which the 
Library is now so deficient ; and a further grant (of say 
£50) for the purpose of binding and keeping in order the 
publications of the Commissioners of Patents. 

The salary of the Librarian should be placed upon the 
fixed establishment of the Island; and the Librarian 
should- in future be appointed by the Governor, thus assi- 
milating in another essential respect the practice of our 
Library to thi^t of similar institutions elsewhere. 

The constitution of the managing body should be slightly 
modified. The Board of Directors should, not exceed a 
working number, say ten. Of thesOi four might be ap* 
pointed by the Governor^ and four elected by the Subsori* 
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bers, irrespectiye of the number t)f the latter. To these 
should be lidded two members, . appointed by the Governor, 
to have special charge of the Museum and scientifio portion 
of the Library, but whose powers at the Board should be 
the same as that of other members. I need hardly say 
that the Public Libraryi thus deyeloped, would enter on 
a new career of usefulnessi and afford the means of im« 
provement to a large part of our community. I shall be 
happy to be of any assistance in placing the details of the 
Library management upon a proper footing, or in famish* 
ing information on points relating to tiie construction of 
the building, the compilation of the catalogues, and the clas- 
eifieation of the books. 

In conclusion, I beg to present to you, and to recom- 
mend most respectfully to the notice of the Oovemment 
and the Committee of the Trinidad Public Library, the 
suggestions herein made as to the reorganization and due 
establishment of the Library and Museum. 



[P. S. — It will be matter for consideration whether th^ 
Library of legal books lately acquired by the Government 
might not, with very great convenience to readers, be 
added to the reference department of the Public libraiy, 
upon that institution being duly reformed, and suitable 
accommodation for readers being provided. — B. J. L. G., 
30th May, 1871.] 
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ELECTION OF OITTCERS. 



The Ballot for Officers for the Year 1869-70 having been 
takeiii the following were declared duly elected :— * 
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EenTj William Oaird, M,A., SreBident. 
Kobert John Leohmere Guppy, P.L.S.,P.Q.S. ) Vice 
Horace Deighton, H.A., F.B.A.S. ^ )Presid't8»> 

Eeniy F. J. Gappy, E.&..S.L.y Seoretaiy & Treasurer. 



Snmiay, 9th Kovembtr^ 1869. 



Henry P. J. Ghippy, P.A.S.L., in the Chair. 
The following oommunication was read :— 

On coming Weather and Weather Fredioiums: 

By the Hon. George Wefebe, F.ft.A.8., Corresponding 

Meniber. 

" Nam et tem^staUst ac temporum varietatee, cmlique muiattQneSf 
•* a Dnt {minortalihus generi humano trCbuuntur/* ' 

OiCEBO I>B NaT. Deobum— 1. 



Xhekb is scarcely any subject in which the generality of 
mankind take so miidi interest as in that which is popU' 
larly termed " The Weather :"* and few ure regarded with 
such, superstitious veneration as tl^ey who assume to pos* 
BOSS the faculty of " forecasting*^ the weather that will 
occur at a future period. It is somewhat curiotis to notice 
what a variety of meanings is involved iu the phrase ** the 
wealliery" acoording.to the difCarent positions and desires of 
the {jiarties interested. ''What ghtimu iopafihr^^^ says the 
thirsty, planter^ whose, thoughts a^e justly devoted to the 
imjffovenlent of his Rowing crop :-^'' it riined heavily all 
night.'' '< Charming prospect, Lady Bab, for our pic-nie 
*' to-morrow,'' says the iiidefatigsble Mrs. Bouncer — '' if 
this delightful sunshine and ha},my weather wiU but con- 
tinue." "Well, I wonder, bow much longer thistama- 
^^^onweathfr is going to.hu^," says the anxious s^peri 
whose vessel has been heating about iu the chops of the 
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channel for a week past^ undear ther power of a heavy norih- 
easter. And sO). like. the varied hues of the chameUon, 
what Si caUed "Ibe Weather". Jajegairded undw very in- 
coneist^t atid cdmost reptignanteopditioiis; aecotdisgta 
tbe point of vi^w* that inay bj9 tekw by the obderver. 
. But they who make, this branck at If atural Seienoe a 
leading subject of their studiesi apply a very extensive 
meaning to the term ^' The Weather." MeteorologistBy in 
the most obmprek^nsive acqeptation of the. tenUi direct 
their, attention to all the phenomena {trdsented by the 
changes in the state of tiie atmosphere :-^to the direction aiid 
force of the wind— to the temperature <tf the passing hour 
—to the moisture or irynis^ of the air— to the effects due 
to electric^— and generally to tke observation of all such 
phenomena as» it is hoped, may in dUe time lead to a syfeh 
tematic knowledge of the causes that prbduoe what we 
term '< the wealther." Meteorological observations^ weknow, 
have been established for seveifal years past in Vairioue 
parts of the world, and competent observers have been em*- 
ployed to note and record the various cijfoamstances that 
may occur in relation to meteorology. And yet but Utile 
progress has been made in deducing anything like settled 
.pnnoipks by which we may infer the future condition of 
the ^' weather." Kor need we be surprised at this. Let 
us oonsideri for instance, how mimy laborious years were 
passed in midnight observatieaas ; and wkat a holit of in- 
numerable calculatibnjs had to be performed by tnen of the 
highest intellects the world had as yet knowoi before the 
planetary system was firmly established as a sdentifio fiEiot. 
It may safely be asserted that nine persons.atleast out 
: of every ten that we are acquainted with, deduce iheir 
expectations of coming weather firom certain conditions of 
the moon i and although their expectations are almost al« 
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wi9« diflftppomted, still ihejcontiniie to pin their' fidthm 
that Imniiuury. Some years ago *^ The Famer^frAlmaiiacy^' 
a book extensiTelj drcalated Ib Bnglandy contaiiLed a sort 
of table or calendar, the anthorship of wfaieh was incoT' 
rectly attributed t«> Sir William Hezschel. by which the 
state of the weather during a whole hmation might be 
foretold by obserring the honrof the day or night at whkli 
the change of the moon might take plaoow The belisfi 
howereri in this spurious eidendar has probably in these 
days nearly faded away. Others again go further, and 
lay great stress on the e£Ebots to be expected from the in- 
fluence of the moon when she is in perigeoi or at her 
nearest proximity to the earth, especially if at that time 
she is also in conjunction with, or in oppontion'to, the sun. 
Ko doubt an aeriid i^riflg-tide, or heaping up as it were 
of ithe atmosphere directly under the moon, wfll take place 
by the foroe of her attraction when she is in her nearest- 
position to the earth; but when we consider tiiatulris 
more than eight hundred times lif^ter than water, we 

' may rest satisfied that no important atmospberio distnrb- 
-anoe, ha?ing ^my special effect on the general ataiosphere^ 

^ wiQvtake place on such occasions. The public mind in 
this part of the world has recently been very incautiously 

• alarmed by certain predictions of direful results to be ap» 
prehended about the &th of October, in consequence of the 
moon being in perigee, and also in conjunction with the 

' sun on that day. It may be sufficient to say that sush 
apprdiensiens are utterly groundless. We do not affirm 
that there wiU not be a gale, nor a flood, nor some other 
such calamity on the 6tii of October, nor on the 6th of 
KoTmnber^' nor on -any other of ihe three hundred and 
sizty-five days in the year ; such a prediction would be as 
absurd as that which we have condemned. We simply 
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assert that we have no S;!jl£GlciQ^t knowledge to enable us to 
predict either one way. or the other. Once in every lunar 
month the moon is in conjuncti<», as Astronomers term il» 
witli the 8l^l, and once in opposition. . 6nce also in every 
month she is in perigee, or at that point in &er orbit which 
is nearest to the earth ; and it may happen perhaps twice 
or thrice in the year HxsA the time of the moon's conjunc- 
tion or opposition, and the time of her being in perigee 
may coincide within two or thre^ hours; yet we never hear 
of any great aerial disturbances at those periods. On the 
26th of Fejbruary last, for instance, the time <>f full moon 
and tiie time of the moon being in perigee^ concurred within 
less than an hour's interval between them. If ever any 
atmospheric convulsions should result from the influence 
of the heavenly bodies, such should have occurred at that 
time; but, so far as we are aware, no gale, or flood, or 
other atmqspheric disturbance, nor even a change in the 
f tate of the. tides, which might ^rhaps have been looked 
for t(^ a small extent, did actually happen at that period. 

But w^ile we; condemn a blind devotion to the imaginary 
influence of tKe moonas the cause producing. meteorolo^ 
gical phenomena, we are willing to admit that there is an 
influence exercised by her on the state of the air, which 
we believe is not so een^ally recognised as might have 
been expected. Let any one set liimself to observe the 
state of the aky on the evening of a full moon» The even- 
ing perhaps may be clopdy ; but when the full, moon rises, 
or BQon after, he will generally perceive, not only that the 
clouds clear away as if by m^c, but also that the nij^hi 
becomes calm and serene. Kow, what is the cause of this 
sudden transformation ? We will endeavour to explain it. 

It must be remen^bered that the immenaely boated sur- 
face of the moon when full )»e<«^ radiate or reflect upon the 
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eariih a portion of its heat, in the same mannqr that ife 
reflects the snn's light, although in a much inferior and 
more feeble degree. The cloude, which are nothing mor» 
than the vapour of water in a semi-condensed state> receive 
this reflected heat. The heat thus transmitted to th& 
clouds will cause them to pass from the state of chudy va- 
pour to that of transparent and invistbU vapour, which^ 
indeed, is the general condition of the great mass of a<jue-^ 
ous vapour which the sun is perpetually raisijog from th^ 
oceans and seas. This transparent vapour is of course 
imperceptible to our senses. It remains on high com* 
mingled with the air until when acted upon by a colder 
stratum of the atmosphere, it again resumes the condition 
ofcloudi and finally descends in the state of rain to blesa 
and fertilise the earth. 

Now, here we have a specified effect assigned to a spe^ 
cified and sufficient cause. ' There is no conjecture iu the 
matter. We do not say, however, that this tendency to 
clear the sky of clouds by the reflected heat of the fuU 
moon will invariably take effect. The clouds may be so. 
dense, and so nearly approaching to the condition of rain^ 
as to be insusceptible of the very ^eak influence of the 
reflected lunar heat. But although tHe effect that we have 
described cannot be reckoned upon with positive 'cei1;aintyy 
yet if any o^e wiU ' take the trouble to put down in hici 
pocket-book an impartial and fair record of the state of the 
sky as to clouds on the nif^i preceding each full moon,, 
on the night of the lull noon/ and on the night after — 
from an hour before the moon risidSj, and thence hourly, as 
late as his convenience will allow — he will find afte:^ a 
twelvemonths^ observations a large preponderance ef in- 
stances where the clouds were dissipated on the full moon'a 
appearance in the manner we h^ve mentioned. 
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U[ost of th6' prognostications that the '^ ^eathetwise'' 
lay down for bur edification are nothing more than tradi- 
tional assertions handed down from generation to genera- 
tion without the slightest proof of rei^tj deduced from the 
test of experience, or by fair iuTesligation. '* The sheep 
turn tl^eii^ tails," says the ignorant shepherd, '' to the 
sbuthwest, therefore, there will be a'l^ale of wind from that 
quarter." ' ^^he poor shepherd had heard iiis seniors mak^ 
thi0 assertion, and therefore implicitly believed it. Poetry, 
too/ has lent her aid in handing down various groundless 
prognostications in reference to the weather. " The rarn- 
" bow in the morning is the 6hep!ierd'sw&ming."' "The 
" evening red arid the mtftming gray,"— and many others 
Bire uttered With a claim to authority, but in total igno- 
rance of the seqtience of cause and effect, or of the modes 
of action which influence the operation of natural^henbmena* 

In the meteorological obsei^vations before mentioned, 
observations are carefully takSn and ikithfully recorded, in 
Bdme of them evehrj hour, day and night. But the ob- 
servers do not attempt to make conjectural predictions 
therefrom. They send their accumulated facts to men of 
science, who patiently digest and compare them, in the- 
hope of deducing in time some principles by which mete- 
oi^logy may be bjrought into the form of a philosophidal 
system, which it can hardly be said to have as yet assumed. 
Something, it is true, has been already efiPected. We may 
meiition, for instance, that in extra-tropical coiintrieSy 
beyond the reach of the Tra3^ winds, the winds in their 
changes have been found to have a preponderating ten- 
dency to veer in the same direction round the compass 
with the Sim's apparent diurnal course in the « heaven's*-* 
that is, from east round by south, west, and north, in the 
northern hemisphere, aUd reversely in the southern. ' Thiei 
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fact had been surmiaed, and perhaps had been occasion* 
ally observed in an imperfect scanner from yezy%aily 
times ; b^t it has of late taken its pll^ among ascer^tained 
truths as a meteoroLo^oal Uw of univex^fd applicability^ 
<pnnected with that gi^eat fact which ujju^Ues so jo^iany 
other phenomena-^the daily rotation of the e^xth. . 

There is aiso ftn important atmospherical ^vdisturbance 
whiob is beginning to be recognised as a regular periodical . 
phenon^enon, under the name of ''the November atmos- 
pheric wave.^' This is o^e great billow or eiiormpus waye 
of air whidi sweeps in Xfovember across the 2^orth At- 
lantic and the European OontiQent ' &om north-west to 
south-east, preceded and followed by pudden and violent, 
subordinate fluctuations. To this coi^dition of l^e atmos- 
phere in Europe are attributed the. gale of Qotober^a, 
1859, in which the '^Boyal Chadie]:" wa«^p^*^9 great 
Crimiean hundcane of November 14, ],8$5 — and x^fuiy 
other Nov^ber gales^of fearfql violence. But it is some*- 
wbat remarkabloi th^t aIthoug)i the march of these moun* 
tain waves of air is alfl[iost invariably from pprth^fwest to 
south-east, yet the directum of the. wind^ wh^i^ those g^es 
are raging, is neiurly 48^ invariably &om tlie . aonth-west 
quarter, or at right anglei^ to the .course of the atn^osphe^c 
flow. This h^ b^9 attempted to be eicpUined xxxs^,e or 
less satisfactprily by pxejbeoro]x)gi|Bits, We mpiy, however, 
se^ something an^ogous in.som^ .defi;ree, to this circmm- 
stanqe, by noticing ]^aw, the 8^r£ breaks contipuou^: pu 
any of the exposed coasts .qf, these Isl^ndSi in.whssteiYer 
direction the wind majf hftppe^. to be blowing. 

To rptum to " prediptious pf .coming weather;'/ "We are 
happily in possession of. tjpro instrumenis,..tttQ;ba]X>n^^r 
and the thermometer,.. widch, ii^ ngh]t]y observed, will 
never disappoint ov deceive U3» These wdxe thex)rf^s 
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tht^t the late Admir&l Fitzroy,had reeoursa to, and the 
anawers he receired were hqvo): £alae, and rarely ambigu- 
OU6. By long-continued observationa he had Bysten3iatii9ed 
the indicationa piyssented by those iji8truixienta« whicH^ 
coupled with other indications such as those of the force , 
and direction of the wind, afforded sufficient data for '^ pre- 
castingf*' the state of the weather a short time in advance. 
Bufc all Euch indications are to be considered as valid only 
for a very brief interval of time. The -feather-prophet, 
who ventures his predictions on a great scale, is altogether 
to be disregarded. The sooth-sayers, in a couuby with a 
climate like that of England, may hazard l^eiv pitognoe- 
tioations wttb a very probable ehanoa of partial iolifiliment - 
If i^y one ware to t^(no dios to detaniine what days ia 
the winter months in finglaiid tie might pvonounee before- 
hand would be Tainy or stonny, he iroiild probably be 
r^ghiin at l^st. half the MPbe]: of hi« gijiessea. For it 4s 
jBore i^an an eveiv ^ao^a in that climate, HxfA any. day 
that might be nao^ed from Novez^ber.te Fel^ruary, inolu- 
sivsi, will be either a wet or a stormy day. AU ^uch pre- 
dictions are nothing morO; than lucky giiessea, and no per- 
son in Jbis senses would arraiiige or alter his plans for, a 
xnpntb, or even a week on advance, o^ th^ faith of ^y 
8]peqial psediction x)f a wet or a dryi a calm^or a &t9x:n^y 
seao^. ^ha bl^ro(meter. alone is the "i^e^^ther-prophet, o^i^i 
whom v®. may implipitly rely for at li^aat aiew hours } Sjud.. 
hjQre we tnay be permitted to offer a, word or twp of sug- ^ 
gestioi^ to those who, may possess that Yaluable instrument* 
When we pee the sui;fa|pe .of the mercury ijjL our bjarometer 
assume a ^Uow or cup-lik;e shape, we know it is ^bout ^ 
descend, and whjsn we peroeiTO theMUio^ ef the barometer . 
to.be very ^Ipw end gradual — say one-tenth o^aninch in , 
tifenty-four hours^ to bo followed jperhaps by anotheir 
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small descent on the following day — we may generally in- 
fer that the atmosphere over our heads is supercharged 
with the vapour of water. As water, when converted into 
invisible vapour, is very much lighter than air, and inter- 
penetrates and mixes with it, it is easy to perceive that 
the air thus mingled with watery vapour will be lighter 
than the undiluted air in its norpal state, and hence less 
pressure will act on the mercury in our barometer, tender 
these oiroumstanoes we.nught reasonably, expect a fall of 
rain ^hortly. 

But if w« perceive' a rapid desQ0nt of' the mercury in 
our barometer — say. two-tenths of an inch (<»* .'^ven lesa 
than that) in- an iicfur, and that it dontinues to. ga down—* 
thisn let us lose nb time in looking a&er^our- defences 
against the approaching foe.' Be not beguiled by the ap- 
parent fineness and serenity of th^ weather ait tl»e momtat, 
for so sure as such indications as we have just tefexired to 
shall be disclosed hy the barometer, so certkin is ii that a 
heavy gale is near at hand. Let us^Jr^i^ secure our doors 
and windows that front the ead,^&e north and the u^est;-^ 
for as a hurricane cannot commence &om the souths we may 
attend to the southern fronts of our buildings afterwards. 

In offering to the Society this little 'Essay on " coming 
*' weather and on weather predictions,'* we have endea- 
voured to show, that neither ftom experience, nor by any 
legitimate principles of science, have We any groiinddto 
justify us in presuming to predict any purticnlar condition 
of weather bey6nd the continuance of at most a few hours. 
ITe have also adverted to the erroneous notit)ii^ tSiat the 
configuralions of the sun and moon have any infiuence 
whatever on atmospheric disturbances. The dreams of 
astrology have passed away. We must bring our belief 
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into conforxxutj with that of the Indian 

" whose untutored mind, 
" Seea God in clouds, and hears Him in.the wind/' 

Ilk such a hum^ble and devotional spirit' we should wt be 
long in acknowledging that << Be who hdds the winds ia 
the hoUow of His band,'' has reserved to. Himself the 
knowledge of haw and whe» Se shall send them forth ;— 
and although those terrific ministers of His will may occa* 
sioaally inflict i^fhat we consider to be fearful destruction, 
let us reconcile ourselves tq the conviction that such events 
are part of His providential administration of the world, 
in whicdi. we may he sure His wisdom and mercy wiU 
eduice fix^m ,. ' . ' . . 

<< All partial ^Til» univjersal good." . . 



EtJLfis and BeottlatcoIis and Lxsi of Members of the 
SorBNTIFIO AssociiLTioN of Teinidad — 1869-70. 



The oJffeet of. ihis Asfioctaiio^ ts the etdtivatton of Scientific 
Knowledge in the West Indies. 



KTTLES; 

1^ This Association shall be called the ** Scientific Asso- 
ciation of Trinidad." , . 

2i. The objects of the Association shall be carried but 
by the reading of I^apers and the discussion of Scientific 
subjects, by maintaining a correspondence with scientific 
men in other countries, by assisting in the development 
and application of Science in the West Indies, and generally 
by the collection aud publicaitioix of useful information. 
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3. The Association shall consist of Members, Corroft- 
ponding Memhers, and Honorary Members. 

4. The Association shall, in October of each year, elect 
from among the Members a Presideati two Yioe-PreBidents^ 
and a Seoretaty and Treastii^, who AM cMistitaie the 
OoUneH of the Association, finch Gonneil shall hate, sub- 
ject to the Bales, the general maaagemeikt of the affiora 
ef the Afisodaticm* 

5. The person- who shall hare filled the offiee oi Presi- 
dent in any year shall not be efigible for eketion as Pke^ 
sident for the next following year* 

6. When any cabdidate shall beplK>pes6d for i^dimssiett 
to the Association as a Member, he shall be balloted fot 
at the next meeting th^eafter, one black- ball in fire 
excluding. 

7. The Assoeiifcticm may eled aii CorresponcUng Membera 
such persons inihe West InfUea and elsewhere ^ &em 
their serrioes to Science are likely to contribute towarda 
the advancement of the objects of the Assoc^tion. 

8. The Association may elect as HoAoraiy MMnbos sneh 
persons not permanently tfascdeivt m, Trinidad as may be 

I. desirable. 

9. The Association shall meet, on the second Tuesday in 
each month| or on such other dfiy as may be fixed by the 
CouuciL . , 

10. K^o motion relative to the Eules of the Association 
shall be brought forward except, at a Special General 
Meeting of the Association; and no stich motidn ' shatt be 
carried, except by a majority of at least two-thirds of the 
Members present at such Sp^ial General Heating. , 

11. One-third at least ef the Memb^.of the Asoociation 
actually in the Island shall be. required to . constitute a 
Special Qeneral Meeting: and in order to constitute such 
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Special Geneial Meeting, it shall be requisite to gire notice 
thereof at an ordinary Meeting. 

12. Provided however that the ordinary meeting in 
October of each year shall have all the powers of a Special 
General Meeting without respect to the number of Mem- 
bers present. 

13. The Subscription of each Member shall be One 
Pound and Tenpence per annum, payable half-yearly on 
the first day of January and the first day of July. Every 
new Member on election shall pay the subscription for the 
current half-year. 

14. No Member whose subscription shall be in arrear 
for three calendar months, unless at the time absent f^om 
the Island, shall be entitled to any of the privileges of 
membership. 

15. The Secretary shall, at the monthly meetings in 
April and October of each year, lay before the Association 
lists of those Members whose subscriptions are in arrear. 

16. No non-Member may be present at the Meetings of 
the Association ; but Members may introduce Strangers to 
such meetings. Provided that no person shall be consi- 
deriBd a Stranger after he shall have been resident in the 
Island longer than three calendar months. 

17. Every Member shall be Entitled to one copy of each 
Paper printed since his election. 

18. No Member shaU be entitled to receive free any 
paper published during any period for which he shall not 
have paid subscription. 

19. The Author of every Paper printed ioi the Associa- 
tion shall be entitled to have six copies of such Paper. 

20. Members, desiring to ohtaii: copies of the Proceed- 
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jngs of the Association, other than those to which they are 
entitled as specified in the preceding Eules, may have the 
«ame^ as far as copies fure available, on payment of the 
following rates { 

ynien the Part of the half-yearly Journal shall not exceed 

32 pages (for ^ach part) • • . . ... Is. Od. 

When the same shall exceed 32 pages (for each pmt) . . Is. aa. 

21. Copies of the Journal of Proceedings of the Associa- 
tion may bo sold to the public at the following rates.: — 

W^n ^ePart of the half-yearly Jour^ial shall not exceed 

S2 pag?8 (for each part) • . ••• ... Is. 6c^ 

Wben the same shall exceed 82 pages, (for eacl\ p^) ... 28. 6d. 

A Commission at the rate of twenty-five per cent, shall be 
fdlowed to the Agent, if any, appointed for the sale of 

such Jpumal ; and the monies derived from the sale oi 
Papers 9^^ be applied to the pu:rpo§es of the Association. 

22. Corresponding Members not being required to pay 
apy subscription may receive the parts of the '' Proceed- 
ings" at the prices charged to Me^ibers^ 

23. These Rules shall not be applicable to Honoraiy or 
Corresponding Members unless where expressly so. stated. 

CoTOCTL (elected 13th October, 1869.) 

Penry William Caird, M.A., President 
Horace Deighton, M.A., F.R-.A.S., | , Vtee" 

Bobert JohnLechmere Guppy, F.L.S.,F.G.8. &c. 1 PreMh 
genry Francis Jeune Guppy, F. A.SLL., SeereiarySfTF^aBurer^ 
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List of Membees. 

1863 Henry William Caird, M.A. 

1863 Horace Deighton, M.A.> F.B.AS. 

1867 Louis deYerteuil. 

1864 The Hon. Louis Antoine iUme de YerteUil^ M.D; 

1863 Henry Francis Jeune Guppy^ F.A.8.L. 

1864 Eobert Guppy, M.A. 

1863 Bobert Jbhn Leohnlere Guppy, F.L.S., F.G.S , i&C; 
1869 Edward Johnston Hammond^ M.B.C.S.L. 

1866 Octavi'us Harley. 

1868 The Hon. John Imray, M.D. (Dominica.) 

1864 William Caspar Eelaart, M.B.C.S.L., Corr. Member 
. Z. S., &o. 

i868 Bobert Knaggs, M.B.C.SiL. 
1868 Andr6 Blasini Snoz, M.A. 
1866 John Fersse Lambert, B.A. 

1866 The Hon. Louis Alexander LeBoy. 

1863 The Hon. Henry Stuart MitcheU, M.D., Ph.D. 

1867 Lewis Henry Moorsom^ M.LC.Ew 

1864 Henry Prestoe. 

1867 William Henry Ston©, M.A.^ M;B.j F.E.C.P., &c. 
1867 John Herbert Troliope. 

HoKOkABY MbmbEB^ 

HisExcellency the Honorable Sir Arthur Hamilton Qt)rdott| 
KC.M.O. 

tioBBBSPONDIKa MeMBEBS. 

The Hon. Bichard Hill, Spanish-town, Jamaica^ 
George Parkes WaU, F.G.S.j Victoria-Park^ Sheffield) 
England; 
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Hugh CroBkerry, M.D., Cbapeltown, Jamaica. 
The Son. Francis Coding, M.D., The Hermitage, Barbados. 
Nathaniel Wilson, Botanic Gardens, Bath, Jamaica. 
Albert C. L. G. Giinther, M. A., M.D., Ph. D., F.B.S., &c., 

British Museum, London, W.C* 
Eobert Swift, St. Thomas.. 
Henry J. Krebs, St. Thomas. 

Jules Francois Court, M.D., 4, Buedu Centra, Beaujon, Pfiuns. 
The Hon. George Webbe, F.B.A.8., Nevis. 
Thomas Bland, F.G.S., 34J, Pine-street, New-York. 



Memhers are requesisd to eomtnunieate chMnge^ of SesideneOf 
ifCf to the Secretary. 
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INDEX. 



Acclimatization, 88 
Aclis helecteroides, 169 
Adamstella aripensis, Zl 
Address of the President, 408 
Agassiz, Prof., 177 
Almanaek, 89 
Ainnicola spiralis, 84 
Ampnllaria comuarietis, 34 

effusa, 33 

— • purpura9eens, 33 

— urceus, 32 
Anodon leotaudi, 35 
Area eentrota, 17^, 368 

. Antonoe riparia, 244 
Bamboo, 63 

Barbados, petroleum, &c., 37, 81 
Bibliography of Tr'nidad, 48 
Birds of Trinidad, 82, 208 
Births, 90 

Bisulphites — see Sulphites 
Boehmeria nivea, 137, 199, 201 
Botanic Gardens, Plants in, 251 
Bulimus oblonguS, 16 

zebi:a, 16 

undatus, 17 

— multifasciatiie, 17 

imperfectns, 17 

immaculatus, 18 

aureolus, 18 

fraterculus, 18 

— auri&-8ciuri, 19 

— tenuissimus, 242 
Burial, Stone on, 179 
Cacao, 95 

Cardium ebumiferum, 367 
*— haitense, 367 



Carenagc, 394 

Carr on a Voyage round Trini- 
dad, 361, 393 
Chemnitzia turris, 169 
Chigo, 63 

China-gra6^— «fce Boehmeria 
Cionella — see Tomatellina 
Oistula— «ce Adamsiella 
Closets, Earthy 68, 198 
Coiumbella peculiars, 171. 
Conulus vacans, 25 
Conus reiDognitus, 171 
— prototypus, 17 1 
Corals, fossil, 205, 391 
Crucibulum piliferum, 172 
— • subsutum^ ^72 
Gupularia calj-x-glandis, 175 
Cyclas punotifera, 137 
Cyclotus translucidus, 29 

rugatus, 30 

Cylichna ovum-lacerti, 168 
Cylindrell^ trinitaria, 22 
Cyprinodontes, 224 

geaths, 92 
eVerteuil on Port-of-Spain, l()i 
Diplomatlnd huttoni, 135 
Dominica, 377 
I>onaz fabagelloides, 173 
Dumeril on poisonous fishi^ff, 190 
Earth Closets, 68, 1*^8 
Earthquakes, 36, 208, 3182 
Ennea bicolor, 23 
Evaporation, Sugar manufacture 

by, 369 
Fever, 80 
Fishes, 177, 190, 210, 224 
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Fossils of the West Indies, 145, 

205 
'— of Dominica, 390 
Fuel, 192 
Galena, 3 

Gardens, Botanic^ 251 
Girardinus ^upj^ii, 226 
Glandina mmutissima, 239 
Goding on Petroleum, 37 
Gold Mines of Yuruari, 182 
Green-tar, 37 
Giinther on Fishes, 224 
Quppy on Dominica, 378 

—fossils of West In- 
dies, 145 

Quppy on molluska of Trini- 
dad, 10, 135, 237, 366 

' —Trinidad Public Li- 
brary, 408 

— scientific knowledge, 

74 

Guppya— «0e Conulns 
Helicina nemoralis, 30 

' barbata, 30 

-— — lamellosa, 135 
— — ignicoma, 245 
Helix caeca, 241 

bactricola, 242 

ierensis» 242 

Hill on poisonous Fishes, 210 

fish poisons, 227 

Horses, breeaing of, 98 . 

Hurricanes, 862 

Hydraspis gordoni, 375 

Immigration, 93 

Kelsall on the Scarlet Tanager, 

208 
Las Cuevas Bay, 393 
Leda perlepida, 173 

illecta, 174 

Leiostraca clavata, 169 
Leotaud, Dr., 4, 47, 71, 82, 177 
Library, Public, 408 
Lime— M« Sulphites 



Marisa comuarietis, 34 
Mangelia micropleura, 171 
Manjaok, 37 
Manufacture of Sugar, 141. 184| 

369 
Maracas, 398 
Marriages, 90 

Meat, preservation of, 143, 199 
Medicine, sulphites in, 5, 139 
Melampus cofiea, 26 

- pusilliis, 27 
Meteorology, 88, 428 
Mitchell on Sulphites, 5, 139 
— Earth Closets, 68 

— breeding of horses, 

98 

— Stigar manufacture; 

182, 369 

Molluska of Trinidad, 10, 135, 
237,365,366,405,4106 

of Domiticla, 391 

Moon's efiect on weather, 430 
Museum, 87, 200, 201, 426 
Naphtha — see Petroleum 
Neritina meleagris. 32 

microstoma, 32 

. viridis, 32 

punctulata, 384 

Nigua, 63 

Nucula S9h()xhbui^gki, 46 

baccata, 174 

vieta, 174 

Oil-fields — see Petroleum 

Officers, list of, 438 

Padron on gold-fields of Yu- 

ruari, 182 
Paludestrina — see Amnicola 
Paper material, bamboo, 63^ 
Pedipes mirabilis, 25 
Pecten angnillensis, 175 
Pentacrinus, 176 
Perenna lamelloea, 135 
Petroleum, 59, 61, 62, 138, 192 
' of Barbados, 37 
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J^isidium—see Cyclas Stenogyra caracasensis, 21 

Fhysa rivalis, 28 coronata, 239 

Planorbis terverianus, 27 pHcatella, 239 

Plants in the Botanic Cfordens, 251 Strableps tetropthalmns, 22d 
Plekocheilus auris-sciuri, 19 Streptaxis deformis. 23 
Poisonous fishes, 190, 210, 227 Stone on Burial, 179 
Population, 90 Succinea approximaos, 15 

Port-ofSpain,DeVerteuilon,iaiSugar,«5, 141, 184, 369 



Predictions of Weather, 428 
Production, 95 
Public Library, 408 
Pupa bicolor, ^S 

eyriesi, 23 

-- — uTulifera, 243 

■r auriformis 243 

Purpura trinitatensisy 366 
Itainfall, 203 
import for 1866, 73 
-r — — 1867, 198 

. — 1868, 357 

Rhynchoprion penetrans, 63 
Rivulus micropus, 2^A 
Rules, 245, 439 
Saint Tiucia, 387 
Saint Vincent, 387 
$aut d*Eau, 393 
Scalaria leroyi, 168 
Schools 92 

Scientific Knowledge, 74 
Shells — see Molluska 
Simpulopsis corrugatus, 24 
Solarium semidecussatum. 170 
Spiraxis simplex, 238 
Spondylus bostrichites, 176 
Statistics, 90 
Stenogyra octona, 21 
— :— octonoides, ii 



Sulphites, 5, 80, 139. 199 
Sulphur springs, 381 
Tfinager, scarlet^ 208 
Thracia dissimilis, 368 
Tomatellina lamellata, 20 
Trtforia guttata, 170 
Trinidad, moUuaka of, 10, 135, 

237, 365, q66, 4Q5, 406 
-r^ plants of, 251^ 363, 40^ 

bibliography of, 48 

-> voyage round, 361, 393 

-.^— birds of, 82, 208 

fossils of, 142, 205 

fishes of, 177, 22:4 

public library, 408 

Trochus decipiens, 172 
— — - plicompnalus, 173 
Tnrritella planigyrata, 169 
Vermetus trilineatus, 170 
Veronicella laevis,,!, 5 
Vitrinella marginata, 173 
Volcanic formations, 387 
Weather, 428 

Webbe on the Weather, 428 
Yuruari Goldmines, 182 
Zonites guildingi, 240 

implicanSt 240 

• un^bratilis, 240- 
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EREATA. 



Ordifu^ry misprinte are n^t included in this Lut. 

P. 27 — line 1 1 from bpttom, for terversarms read terverianus, 

" 67— last line, far Eclimoderm read JEchinoderms. 

•( 96 — line 3. from bottpm* foe make read mark, 

<i 154— 2Dd column, for " Tertianes of Cumaiia» Barbados," &c., 

read " Tertianes of Cumana, Barbnda," &c 
'^ 167 — A cross fiboald be placed in the last (Sanfernando) co- 

lumu opposite Nodoiaria raphani$trum,^ that bein^ the 

only still-ezifiting species hitherto discovered in the 

Sanfernanda beds. 
*' 185 — line 22, for unmersed read immersed. 
" 191 — line 22, for oved, read ova, 
" 366— line 5, for " Asiphis" read Asaphis. 
" " —lines 20-21, for «* obture" read obtuse. 
" 383 — ^line 1, for " raising*' read rising. 
" 398— line 18, for " coasting** read casting. 
" 409— line 21, for " indifference'* read inadvertence. 
" 424— line 2, for " Act" read Acts. 

The title was inadvertently omitted from Mr. Henry Prestoe's 
" Catalogue of Plants in the Royal Botanical Gardens'."— p. 252, 
For a list of the errata in Mr. Prestde's Catalogue of Plants^ 
fee page 353. 
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